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INTRODUCTORY  VIEW 


OF  THE 

NERVOUS  SYSTEM. 


There  can  be  no  natural  divifion  of  the  nervous 
fyltem,  for  it  is  a whole  fo  connected  in  fundtion,  that 
no  one  part  is  capable  of  receiving  or  imparting  any 
fenfation,  or  of  performing  the  operation  of  the  intellect. 

The  fyltem  has,  notwithltanding,  been  arbitrarily  di- 
vided into  the  brain  and  nerves ; the  brain  being  fub- 
divided  into  the  cerebrum,  cerebellum,  and  medulla 
oblongata ; while  the  nerves  are  fubdivided  into  the 
nerves  of  the  fenfes,  the  vital  and  involuntary  nerves, 
the  nerves  of  voluntary  motion. 

The  brain  is  defined  to  be  that  foft  mafs  contained 
within  the  cranium,  from  which  the  nerves  are  propa- 
gated to  the  organs  of  the  fenfes  and  over  the  body, 
belt-owing  fenfation,  and  adting  as  the  agents  of  the  will. 
It  is  believed  to  be  the  receptacle  of  fenfation  and  the 
inltrument  of  thought ; but  our  ideas  of  its  fundtions 
are  vague  and  imperfect. 
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The  fubrtance  of  the  brain  is  delicate  and  foft,  and 
pofieffes  a degree  of  elafhic  refiftance ; but  the  nerves 
are  firm,  hard,  and  devoid  of  elaflicity ; becaufe,  though 
their  peculiar  fubrtance  has  equal  delicacy  with  the 
brain,  their  membranes  give  them  firmnefs  and  ftrength 
to  enable  them  to  pafs  through  the  moving  parts  of  the 
body  without  being  bruifed,  or  having  their  function 
affefted.  The  fubllance  of  the  brain  is  protected  and 
fupported  \by  the  fcull  and  dura  mater:  its  peculiar 
matter  is  fupported  and  nourifhed  by  the  pia  mater. 
The  nerves  contain  the  fame  matter  with  the  brain;  , 
but  in  their  courfe  through  the  body  this  matter  is  dif- 
guifed  by  the  peculiar  {fracture  of  their  membranes, 
which,  while  they  fupport  their  fubllance,  nourifh  them 
alfo,  as  the  membranes  do  the  brain.  But  the  extre- 
mities "of  the  nerves  are  again  reduced  to  the  fame  deli- 
cate texture  with  the  brain. 

In  the  {fracture  of  the  brain  and  nerves  there  is  an 
analogy  with  the  other  parts  of  the  body.  In  a bone 
or  a mufcle  there  is  the  fame  intexture  of  membranes 
fupporting  the  peculiar  fubrtance  which  is  the  cha- 
rafteriftic  of  the  part,  and  conveying  blood  veffels  for 
its  nourifhment.  The  mufcular  fibres,  or  the  earth  of 
bone,  are,  in  the  midft  of  this  inverting,  membrane,  pe- 
culiar parts  diftinft  in  their  properties,  as  the  medullary 
fubrtance  of  the  nerves  is  amidft  the  cellular  membrane, 
which  divides  them  into  fafciculi,  and  gives  them  their 
fibrous  appearance. 

When  it  is  faid  that  the  nerves  are  productions  of 
the  brain,  we  are  not  to  underhand  that  they  are  pro- 
^ pagated  from  it  to  the  diftant  parts  of  the  body,  as  if 
drawn  out  from  it  like  a thread  from  the  wool.  In  the 
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'fembryo  the  nerves  are  laid  in  their  fheaths,  extending  to 
the  remoteft  paits  of  the  body.  They  are  connected 
with  the  brain,  and  in  this  fenfe  they  may  be  confidered 
as  elongations  of  it,  the  perfect  function  of  both  de- 
pending upon  their  union.  But  they  have  powers  in- 
dependently of  the  brain  ; and  often  an  animal  is  pro- 
duced having  no  brain ; and  yet,  in  fuch  embryo,  the 
animal  functions  are  fufficiently  perfect. 

In  the  fame  manner,  when  the  trunk  of  the  nerve  of 
a limb  is  cut,  it  is  only  deprived  of  its  connection  with 
the  brain,  the  centre  of  the  nervous  fyftem ; and  little 
further  effedt  is  produced  than  the  deftruction  of  the 
powers  of  the  will  over  the  limb ; the  nutrition  and 
growth  of  the  part  continue,  and  the  action  of  thofe 
parts,  which  are  independent  of  the  will,  as  the  muf- 
cular  power  of  the  veffels  of  the  limb,  remains  entire. 

The  nerves  of  animals  are  in  proportion  to  the  fize  of 
their  bodies ; but  in  many  of  the  great  tribes  of  ani- 
mals the  brain  bears  no  fuch  proportion.  The  nerves 
of  the  organs  alfo  bear  a relation  to  the  neceffities  of  the 
animal,  not  to  the  fize  of  the  brain.  If  the  procuring 
of  fuftenance  depend  upon  the  power  of  the  organ 
of  fuelling,  or  upon  the  ear,  or  the  eye,  or  even  the 
bill,  an  additional  fupply  of  nerves  is  provided,  or  a pe- 
culiar apparatus  of  nerves  fuiting  to  the  exigency. 
This  alfo  {hews  a property  in  the  nerves  independent  of 
the  brain. 

We  come  to  this  conclufion,  that  the  nerves  are  ana- 
logous to  the  brain,  (being  indeed  a matter  nmilar  in 
ftructure  and  function  to  it,)  diffufed  over  the  body, 
and  included  like  it  in  the  pia  mater,  or  in  a fimilar 
delicate  and  vafcular  membrane,  and  that  their  proper 
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fubllance,  confining  like  the  brain  of  a cineritious  and 
medullary  matter,  is  nourilhed  by  thefe  membranes. 
We  muff  conclude  alfo,  that  they  are  more  independent 
of  the  brain  than  the  brain  is  of  them ; for  the  nerves 
are  capable  of  continuing  the  operations  of  the  animal 
body  independently  of  the  brain  ; but  without  the  com- 
munication of  fenfation  through  the  nerves  to  the  brain, 
its  funXion  mull  be  unexercifed. 

The  nerves,  in  their  courfe  through  the  body,  form 
ganglions,  plexus,  and  networks.  By  thefe  a more 
univerfal  connexion  of  the  feveral  branches  of  the  fyf- 
tem  is  maintained,  fo  that  few  if  any  nerves  can  be 
traced  to  one  point  or  origin.  When  the  nerves  form 
ganglions,  (which  are  like  knots  or  fwellings  upon 
them,)  their  fibres  are  fplit  and  irregularly  difperfed, 
while  there  intervenes  a peculiar  fubllance  refembling 
the  ftrise  of  the  cineritious  fubllance  in  the  brain. 
From  every  analogy  we  mull  luppofe,  that  thofe  gan- 
glions anfwer  in  a lefs  degree  the  purpofe  of  that  more 
univerfal  connexion  which  the  nerves  have  with  the 
brain. 

In  their  extremities  again  the  nerves  are  peculiarly 
organized : a nerve,  in  its  courfe,  is  incapable  of  receiv- 
ing any  dillinX  fenfation ; when  injured,  it  conveys  to 
us  the  undefinable  fenfation  of  pain ; and  from  the  con- 
nexion with  the  mufcles,  and  with  the  wrhole  fyllem,  it 
fhakes  the  limb  with  involuntary  tremors,  or  fudden 
fpafms.  The  fufceptibility  of  thofe  peculiar  impreflions 
which  the  organs  of  the  fenfes  convey,  depends  upon  a 
HruXure  dillinX  from  that  of  the  brain,  and  diflniX  alfo 
from  that  of  the  nervous  cords  ; and  this  organization 
is  fo  peculiar,  that  the  nerves  of  one  fenfe  are  quite  inca- 
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pable  of  receiving  the  impreflions  which  thofe  of  ano- 
ther are  fitted  to  convey,  though  apparently  to  our  rea- 
foning  thofe  imprelfions  appear  to  be  capably  of  pro- 
ducing a ftronger  effect  upon  the  nerves. 

As  the  vital  organs  muft  be  in  perpetual  aCtion  to 
fupport  life,  nature  has  guarded  thofe  functions  by 
making  them  independent  of  the  will,  and  lefs  imme- 
diately dependent  on  the  function  of  the  brain.  This 
is  a provifion  which  allows  the  exhaufted  mental  and 
bodily  functions  to  be  recruited  by  fleep,  while  the  ope- 
rations of  the  animal  body  neceffary  to  life  go  on  unin- 
terrupted. 

It  is  an  additional  reafon  for  believing  the  ufe  which 
we  have  afligned  to  the  plexus  and  ganglions  to  be  the 
true  one,  that  thofe  nerves  which  fupply  the  vital  organs 
arife  by  fmall  twigs  from  the  brain,  take  a long  courfe 
through  the  body,  and  neither  fwell  out . into  large 
nerves,  nor  are  finally  diflributed  until  they  have  re- 
ceived many  additions,  and  formed  feveral  remarkable 
plexus  and  ganglions. 

As  in  fleep  the  vital  functions  continue  uninterrupted, 
fo  the  difeafes  of  the  brain,  which  refemble  fleep,  fud- 
denly  deprive  the  body  of  all  voluntary  exertion,  while 
the  vital  motion  remains  for  a time  unimpaired,  and 
finks  gradually,  for  no  part  of  the  body  is  altogether 
independent  of  the  healthy  function  of  the  brain. 

It  is  neceffary  alfo  that  we  fhould  recoiled  the  con- 
nection of  the  higher  attributes  of  a living  being  with 
the  animal  economy. 

The  brain,  the  nerves,  and  the  nervous  expanfions  in 
the  organs  of  the  fenfes,  are  dependent  for  the  perpetual 
renewal  and  fupport  of  their  function  upon  the  circula- 
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tion  of  the  blood.  We  fhould  be  tempted  to  imagine, 
that  the  nervous  fyftem  were  a nobler  part  of  the  eco-^ 
nomy,  did  we  not  frequently  fee  the  powers  of  the  mind 
as  well  as  the  functions  of  the  nerves  diflurbed,  or 
altogether  overthrown  by  the  irregularities  of  the  bo-* 
dily  fyftem  ; were  we  not  thus  reminded  of  that  circle 
of  connections  and  mutual  dependences  which  fupport 
the  whole.  If  the  tide  of  blood  flow  too  rapidly  upon 
the  brain,  the  intellect  is  difordered,  the  ideas  come  in 
rapid  and  irregular  fucceflion.  If  the  exit  of  the  blood 
from  the  head  be  obftruCted,  there  is  an  obftruCtion 
to  the  circulation  of  the  blood  in  the  extremities  of  the 
veflcls  of  the  brain  ; the  function  of  the  brain  is  fud-; 
denly  fupprefled,  becaufe,  though  its  attributes  feem  fo. 
peculiar,  it  requires  the  perpetual  circulation  of  the 
blood  through  it  to  renovate  its  powers. 

The  effeCt  of  the  circulation  of  the  blood  through 
the  nerves  of  the  limb  is  not  lefs  remarkable.  If  the 
nerve  of  a limb  be  cut  or  tied,  the  animal  can  no  longer 
move  the  limb,  having  loft  the  power  of  the  will  over 
it.  But  if  the  great  artery  of  a limb  be  tied,  the 
fundion  of  the  nerve  is,  in  a fhort  time,  equally  de- 
ftroyed,  becaufe  the  circulation  of  the  blood  through 
the  nerve  being  obftruCted,  it  lofes  its  powers,  and  is 
no  longer  a living  part. 

Thus,  whiift  the  moving  powers  of  the  circulation 
of  the  blood  are  dependent  on  the  ftate  of  the  nervous 
fyftem,  the  nervous  fyftem  is  as  immediately  dependent 
on  the  healthy  ftate  of  the  blood,  and  the  velocity  of 
the  circulation. 

With  this  general  view  of  our  fubjeCt,  we  proceed  to, 
inveftigate  the  anatomy  of  the  brain  as  a diftinCt  part^ 
without  forgetting  the  unity  of  the  fyftem. 
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CHAP-  r. 

OF  THE  MEMBRANES  OF  THE  BRAIN,  AND  OF 
THE  SUBSTANCE  AND  TEXTURE  OF  THE 
BRAIN  ITSELF. 


OF  THE  DURA  MATER. 

IvIany  Authors,  while  they  deferibe  the  cranium  as 
containing  the  brain,  conceive  that  it  alfo  gives  it  lhape. 
But  the  brain  is  formed  before  the  bones  which  invert; 
ft.  The  firft  thing  that  we  obferve  in  the  embryo  is 
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the  difproportionate  fize  of  the  brain  to  the  diminutive 
body.  The  oflification  of  the  bones  of  the  fcull  is  a 
gradual  procefs.  The  brain,  already  formed,  is  inverted 
with  the  ftrong  membranes ; and  betwixt  the  lamina  of 
the  outer  membrane  the  points  of  oflification  commence, 
and  are  not  completed  until  the  ninth  year.  The  bony 
matter,  which  is  depofited  betwixt  the  layers  of  this 
membrane,  retains  a firm  connexion  and  interchange 
of  veflfels  with  the  now  apparently  diftindl  membranes 
on  its  inner  and  outer  furfaces.  The  outer  layer, 
which  is  fo  rtrong  in  children  newly  born,  becomes, 
the  delicate  pericranium,  whilft  the  inner  layer  is  the 
dura  mater.  Thus  we  find  that  the  bones  of  the  head 
are  moulded  to  the  brain,  and  the  peculiar  fhapes  of 
the  bones  of  the  head  are  determined  by  the  original 
peculiarity  in  the  fhape  of  the  brain. 

This  view  corrects  an  error  into  which  many  have 
fallen,  that  the  dura  mater  and  the  veflfels  ramifying 
upon  it  imprefs  their  form  upon  the  folid  bones,  and 
wear  channels  upon  their  furface  by  their  incefiant  pul-, 
fation.  The  membranes  and  velfels  precede  the  forma- 
tion of  the  bone,  and  the  olfeotis  matter  is  depofited  fo 
as  to  be  moulded  round  the  ■veflfels  *. 

Thus  the  dura  mater  may  be  confidered  as  the.  inter- 
nal pericranium  f. 

* Albini  Acad.  Anat.  “ Quomodo  cranium  crefcendo  accomodat 
fe  eis  quae  continet.” 

Fifcher,  DifTertatio  de  modo,  quo,  ofla  fe  vicinis  accomodant  parti- 
bus. 

f Some  regard  only  its  external  lamina  as  the  internal  pericranium. 
Fallopius  firlt  viewed  the  dura  mater  in  this  light,  and  he  is  followed 
by  the  belt  anatomifts. 
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The  dura  mater*  is  a firm  and  fomewhat  opaque 
membrane. — When  the  fcull-cap  is  torn  off,  and  it  is 
cleaned  from  the  blood  which  efcapes  from  the  rup- 
tured veffels,  it  is  feen  marbled  with  azure  and  rofy 
colours.  It  partakes  more  of  the  former  in  youth  than 
in  thofe  advanced  in  years,  or  in  the  robufl  and  fan- 
guineous  f.  Its  outer  furface  is  rough,  from  the  adhe- 
lions  to  the  bone  being  torn  up ; but  on  the  furface 
lying  in  contact  with  the  brain,  it  is  fmooth,  fhining, 
and  of  a pearl  colour. 

Although  the  dura  mater  is  really  the  ftrongell 
membrane  of  the  body,  it  is  yet  divifible  into  laminae; 
thefe  are  ftrengthened  and  firmly  connected  by  the  in- 
tertexture of  flrong  fibres.  Moil  anatomifls  defcribe 
it  as  compofed  of  two  laminae,  Some  however  defcribe 
three  laminae — the  outer  lamina,  or  fquamofa ; the  mid- 
dle, or  filamentofa ; and  the  internal  (being  fmooth 
and  uniform),  the  lamina  membranofa  J. — But  to 
feparate  the  dura  mater  into  fuch  laminae,  it  will,  I be- 
lieve, be  neceffar-y  to  dry  it  and  tear  it  into  fhreds. 
No  doubt  it  may  be  poffible  thus  to  tear  it,  as  fome  have 
done,  into  four,  fix,  feven,  or  even  eight  lamina:  or 

* The  membranes  of  the  brain  have  the  name  of  mater,  becaufe 
they  defend  the  brain  and  proteft  its  tender  fubftance,  or,  according  to 
fome  anatomifts  of  the  Arabian  fchool,  becaufe  the  other  membranes 
of  the  body  are  produced  from  them.  Before  Galen,  the  term  Me- 
ninx  was  common  to  all  the  membranes  of  the  body,  afterwards  it 
Was  appropriated  to  thofe  of  the  brain. 

f Malacame  Encefalotomia  Nuova,  p.  19. 
t Malacame,  p.  22.  It  is  defcribed  as  partly  tendinous,  partly 
ligamentous : that  is  to  fay,  of  a nature  refembling  thefe,  yet  not  alto- 
gether the  fame.  Vicq.  d’Azyr  found  it  feparated  by  purulent  matter 
ipto  two  lamina,  the  fibres  of  which  had  a different  direction.  Acad, 
de  Sciences,  An  1781.  p.  497.— Bartholin  Sp.  Hiftor.  Anatomise, 
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fquamae.  It  is  to  be  regretted  that  anatomifts  fhould 
have  been  proud  of  fuch  difleftions,  or  that  any  fuch 
defcriptions  fhould  be  thought  creditable  to  their 
authors,  or  difcoverers  as  they  are  called. 

The  dura  mater  is  infenfible  ; it  has,  in  the  way  of 
experiment,  been  pricked  and  injured  by  every  pollible 
contrivance,  by  mechanical  and  by  chemical  rtimulants; 
yet  the  animals,  the  fubjects  of  fuch  cruel  experiments, 
have  given  no  fign  of  pain*.  Before  this  fa  ft  of  the 
infenfibility  of  the  dura  mater  was  thus  eftablilhed, 
phyficians  regarded  this  membrane  as  the  feat  and 
origin  of  many  difeafes  f. 

Formerly  the  natural  connection  of  the  fcull  and 
dura  mater  was  fo  refolutely  denied — fo  hotly  con- 
torted among  the  various  parties  in  anatomy  and  furgery, 
that  we  might,  by  reading  their  difputes,  almoft  doubt 
one  of  the  plainert  and  rood  obvious  facts,  were  not  the 
clofenefs  of  this  connection  fufficiently  proved  by  the 
manner  of  the  original  formation  of  the  cranium,  by  the 
refiftance  to  the  tearing  up  of  the  cranium,  and  by  the 
bleeding  furface  of  the  dura  mater  ; or,  if  further  proof 
be  required,  we  may  macerate  thefe  bones  and  their 
membranes  in  acids,  when  the  laminae  of  the  dura 
mater  will  be  feen  intimately  connected  with  the  bone, 
while  the  pericranium  and  outer  laminae  of  the  dura 
mater  are  feen  to  be  continued  into  each  other  J,  by 

* Zinrt.  Exper.  circa  corpus  callofum,  cerebellum,  duram  menin- 
gcm. — Mem.  par  Haller  furies  parties  fenfibies  etirritables. — Blegny 
Journal  de  Med.  An  i.  p.  16. 

f See  Hoffman.  Med.  Ration,  part  2.  fee.  ii.  c.  i.  $ 2.  and  Boneti 
Sepulch.  Anat.  lib.  i.  fee.  I. 

{ Vicq  d’Azyr  Memoir,  de  PAcad.  Roy.  1781,  p.  497,  and  Ma- 
kcarne  (Aderenze  della  D.  M.  alle  pared  interne  del  cranio),  p.24. 
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the  intermediate  cellular  texture  in  which  the  earth  of 
the  bones  is  depofited  *. 

The  dura  mater  adheres  more  firmly  to  the  bone  in 
young  fubjedts,  becaufe  the  bone  is  yet  imperfeft,  and 
its  furface  fpongy  and  rough ; and,  for  the  fame  rea- 
fon,  it  is  more  firmly  attached  to  the  fcull  in  the 
chronic  hydrocephalus,  becaufe  the  offification  is  iin- 

It  frequently  adheres  fo  firmly  to  the  fcull  cap,  as 
to  leave  its  outer  lamina  adhering  to  the  fcull  when  it 
is  railed.  It  adheres  more  firmly  along  the  futures, 
and  from  this  caufe,  when  the  fcull  is  injured,  and 
matter  is  formed  under  it,  the  dura  mater  will  be 
feparated  on  each  fide  of  the  future,  and  flill  retain 
its  adhefion  to  the  future,  fo  as  to  divide  the  matter, 
and,  confequently,  prevent  the  full  evacuation  of  the 
matter  when  the  trepan  has  been  applied  on  one  fide 
of  the  future.  The  dura  mater  adheres  alfo  with  pe- 
culiar firmnefs  to  the  bafe  of  the  fcull,  becaufe  of  the 
numerous  chinks  and  foramina. 

GLANDS  OF  THE  DURA  MATER. 

Upon  the  external  furface  of  the  dura  mater  there 
£re  little  holes,  from  which  emerge  flefhy-coloured  pa- 
pillae, and  which,  upon  examining  the  fcull  cap,  will 
be  found  to  have  correfpcnding  fovese.  Thefe  are 
the  glandule  Pacchioni  f.  They  are  in  number  from 

* Taking  a portion  of  the  dura  mater  betwixt  the  finger  and 
thumb,  we  can  feel  the  two  lamina  moving  upon  each  other,  from  a 
flight  degree  of  laxity  in  the  connecting  cellular  fubftance.  This 
Cellular  texture  is  demonftrated  by  Malacarne,  by  forcibly  inject- 
ing quick-filver  betwixt  the  layers  of  the  membrane. 

f See  M.Littre  Acad.  Roy.  des  Sciences  1704,  Hill.  p.  32.  art.  19. 
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ten  to  fifteen  * on  each  fide,  and  are  feen  chiefly  la- 
teral to  the  courfe  of  the  longitudinal  finus..  Thefe 
bodies  were  fuppofed  by  Pacchioni  to  be  glands-  When 
prefled  they  give  out  a fluid  ; but  in  this  they  do  not 
differ  from  the  loofe  common  cellular  membrane. 
As  they  are  chiefly  feen  along  the  line  of  the  great 
finus,  and  are  not  fcattered  over  the  whole  dura  mater, 
their  fuppofed  ufe  of  moiflening  the  furface  of  the  mem- 
brane f is  quite  improbable ; and,  indeed,  this  is  a part 
of  that  unfounded  hypothefis  which  fuppofed  an  interlace 
betwixt  the  dura  mater  and  fcull,  and  afcribed  motion 
to  this  membrane.  The  furfaces  of  the  dura  and  pia 
mater,  where  they  are  in  contact,  being  of  the  nature 
of  the  fecreting  furfaces  of  the  inverting  membranes  of 
the  other  vifcera,  require  no  fuch  further  aid  in  moiften- 
ing  them,  or  preventing  their  adhefion.  Many  glands 
are  defcribed  by  authors  in  the  fubftance,  and  upon 
both  furfaces  of  the  membrane  J.  Of  the  bodies  which 
adhere  to  the  furface  of  the  pia  mater,  and  of  thofe  alfa 
which  are  to  be  feen  in  the  finufes,  we  fliall  fpeajk  af- 
terwards, when  confidering  the  veins  which  enter  the 
longitudinal  finus,. 

ARTERIES  OF  THE  DURA  MATER. 

This  membrane  muft  neceflarily  be  fupplied  with 
veflels  for  its  own  nourifhment,  for  that  of  the  conti- 
guous bone,  and  for  the  perpetual  exudation  of  the 
fluid,  or  halitus  rather,  which  moiftens  or  bedews  its 
internal  furface.  We  may  divide  the  arteries  of  the 

* Haller,  El.  Phyf.  p.  106,  Mem.  par  M.  Vicq  d’Azyr  Mem. 
de  I’ Acad.  Roy.  1781,  p.  497. 
f Viz.  the  opinion  of  Fantonius, 

X Malacarne,  fee.  94. 
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dura  mater  into  anterior,  middle,  and  pofierior.  The 
firft  proceeding  from  the  opthalmic  and  ethmoidal 
branches ; the  fecond  from  the  internal  maxillary  and 
fuperior  pharyngeal;  the  pofierior  from  the  occipital 
and  vertebral  arteries. 

The  principal  artery  of  the  dura  mater,  named,  by 
way  of  diflindtion,  the  great  artery  of  the  dura  mater, 
is  derived  from  the  internal  maxillary  artery,  a branch 
of  the  external  carotid.  It  is  called  the  fpinalis,  or 
fpheno-fpinalis,  from  its  palling  into  the  head  through 
the  fpinous  hole  of  the  fphenoid  bone,  or  meningea 
media,  from  its  relative  fituation,  as  it  rifes  in  the  great 
middle  foffa  of  the  fcull  *.  This  artery,  though  it 
fometimes  enters  the  fcull  in  two  branches!,  ufually 
enters  in  one  confiderable  branch,  and  divides  foon 
after  it  reaches  the  dura  mater  into  three  or  four  branches, 
of  which  the  anterior  is  the  largefl ; and  thefe  fpread  their 
ramifications  beautifully  upon  the  dura  mater,  over  all 
that  part  which  is  oppofite  to  the  anterior,  middle,  and 
pofierior  lobes  of  the  brain.  Its  larger  trunks  run  upon 
the  internal  furface  of  the  parietal  bone,  and  are  fome- 
times for  a confiderable  fpace  buried  in  its  fubflance. 
The  extreme  branches  of  this  artery  extend  fo  as  to 
inofculate  with  the  anterior  and  pofierior  arteries  of  the 

* Malacarne,  parte  i.  fee.  ioo. 

f Soemmerring  de  Corp.  Hum.  fab.  tom.  v.  p.  142.  This  is  not 
the  foie  artery  fent  to  the  dura  mater  from  the  internal  maxillary,  a 
twig  alfo  rifes  from  that  branch  which  goes  to  the  pteregoid  mufcles 
and  parts  about  the  Euftachian  tube — it  enters  the  fcull,  and  is  dif- 
tributed  to  the  5th  pair  of  nerves,  and  to  the  dura  mater  and  caver- 
nous finus.  Another  enters  with  the  inferior  maxillary  nerve  by  the 
foramen  ovale,  and  rifes  upon  the  dura  mater. 
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dura  mater,  and  through  the  bones  (chiefly  the  parietal 
and  temporal  bones)  they  inofculate  with  the  temporal 
and  occipital  arteries  *. 

The  meningeal  artery  has  been  known  to  become 
aneurifmal  and  diftended  at  intervals,  it  has  formed  an 
aneurifm,  deftroying  the  bones,  and  caufing  epilepfy  f. 

OF 

* Malacarne. — “ Antrorfum  ramis  arterise  opthalmicss,  retrorfum 
“ ramis  arteriarum  vertebralium,  fecuti  etiam  crebro  fibi  ipfi,  nec  non 
epicranii  ramis,  e.g.  ex  arteria  occipitali  ortis  etc.  in  embryonibus 
“ potiffimum  confpicuis  inofculatur.”  Soemmefring,  tom.  v.  p.  142. 

f Malacarne,  p.  1.  fee.  105.  “ PolTono  le  arterie,  della  D.  M. 

<£  devenire  aneurifmatiche,  il  che  ho  veduto  in  due  cranii,  in  uno  dei 
“ quali  l’arteria  fpinofa  era  tuttagozzi  tanto  a deftra  quanto  a fmiftra, 
“ i maggiori  dei  quali  (ed  erano  cinque  dal  primo,  e nove  dalP  altera 
“ lato)  poco  fuperavano  la  groffezza  dei  pifelli : nell’  altero  ancor  giove- 
“ nile  11  vedevano  due  foli  gozzi  uguali  in  diametro  al  mignolo  fu! 
“ tronco  mezzano  dell’  arteria  fpinofa  rempetto  alia  met'a  del  parietale 
“ fmiftro,  diftanti  nove  linee  circa  l’inferior  anteriore  dall’  altro.” 
Part  i.  § 105.  We  have  alfo  the  following  cafe  from  Malacarne. 
“ Juvenis  aetatis  22  annorum,  fanguinei  temperamenti,  poll  vehe- 
“ mentifiimos,  et  frequentes  epilepfiae  motus  in  nofocomio  D.  Joan- 
“ nis,  tumente  in  fumma  bregmatis  offium  parte  capitis  cute,  fub 
“ meis  oculis  moriebatur.  D.  Caccia  in  hac  noltra  univerfitate  tunc 
“ Botanices  profeifor,  quern  mihi  patronum  a morte  peremtum  adhuc 
“ defleo,  ut  cadaver  aperiretur  jufferat,  atque  in  ejufdem  capite  ex  ea 
“ parte,  qua  tenuiffima  devenerant  ofTa,  ob  arteriarum  fubrepentium 
“ inter  durae  matrisdaminas  aneurifmata,  os  quoque  omnino  deficiens 
“ reperiebatur,  fub  capitis  integumentis  aneurifmata  magnitudinis 
“ ovi  columbini,  exiguo,  perruptoque  foramine  aperto,  ut  fanguis  fub 
“ integumentis  concrevifcet ; atque  tunc  novimus  ad  ea  aneurif- 
“ matum  loca,  qu$  quidem  utrinque  erant,  in  vehementia  morbi 
“ oegrum  pugnos  infligere  confuevifTe.” — A curious  cafe  occurred 
lately  to  a friend  of  mine  : A boy  was  wounded  with  an  arrow  in  his 
head  ; it  (luck  in  the  parietal  bone  ; upon  withdrawing  it,  there  was 
a profufe  liaemorhagy,  for  its  point  had  ftruck  the  artery  of  the 
dura  mater.  The  furgeon  was  cautious  of  applying  prelTure,  left  the 

blood 


blood  fliould  force  its  way  betwixt  the  dura  mater  and  bone,  or 
diffufe  itfelf  upon  the  furface  of  the  brain  ; he  bled  the  boy  largely 
in  the  arm,  but  it  had  no  effeft  upon  the  hasmorhagy  ; and  fearing 
to  bring  on  a greater  degree  of  inflammation  by- applying  the  trepan, 
he  made  a flight  comprefiion,  and  in  the  now  languid  date  of  the 
circulation,  the  bleeding  was  fuppreffed. 
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Jlu*  SciflL  Cap  -vviiU.  tlir  -D^3K  adhering. 


OF  THE  SEPTA  WHICH  INTERSECT  T-WE  CRAIN, 
Thofe  fepta,  or,  as  they  are  called,  proceffes  of  the 
dura  mater,  being  extended  acrofs  from  the  internal  fur-, 
face  of  the  cranium,  fupport  the  brain  in  the  fudden 
motions  of  the  body,  and  prevent  the  mutual  gravitation, 
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of  its  parts.  Thefe  partitions  are  formed  by  the  internal 
lamina  of  the  dura  mater,  which  is  refle&ed  as  the 
peritoneum  is  to  form  the  mefentery,  or  the  pleura  to 
form  the  mcdiaftinum. 

The  falx  is  the  largeft  of  the  partitions ; it  is  attached 
to  the  cranium  in  the  line  of  the  fagittal  future,  and 
reaching  from  the  crifta  galli  of  the  ethmoid  bone  to 
the  middle  of  the  tentorium,  or  to  the  crucial  ridge  of 
the  occipital  bone,  it  pafles  deep  into  the  middle  of  the 
brain,  and  divides  it  into  its  two  hemifpheres.  It  is  in 
ihape  like  a fcythe,  for  anteriorly  it  does  not  pafs  fo  deep 
into  the  fubftance  of  the  brain ; but  it  gradually  becomes 
broader,  or  defcends  deeper  betwixt  the  hemifpheres, 
as  we  follow  it  backwards,  which,  with  the  curve,  it 
neceflarily  takes  from  the  Ihape  of  the  cranium,  has  ob- 
tained it  the  name  of  falx : it  is  alfo  called  feptum  fa- 
gittale,  verticale,  or  mediaftinum  cerebri. 

The  tentorium  feparates  the  cerebrum  and  cerebel- 
lum. It  flretches  horizontally  over  the  cerebellum,  and 
luhains  the  pofterior  lobes  of  the  cerebrum.  It  is 
formed  by  the  inner  lamina  of  the  dura  mater,  refle&ed 
oft'  from  the  ns  occipitis  alongfl  the  whole  length  of  the 
grooves  of  the  lateral  fmufes,  and  the  edge  or  angle  of 
the  temporal  bones.  This  feptum,  thus  running  round 
the  cavity  of  the  cranium,  divides  it  into  two  depart- 
ments ; the  upper  one  for  the  lodgment  of  the  cere- 
brum, and  the  lower  for  the  cerebellum.  But  to  allow 
the  union  of  thefe  two  great  divifions  of  the  encephalon, 
a circular  opening  is  left  upon  the  anterior  part  of  the 
tentorium,  which  is  called  the  notch  of  the  tentorium. 

There  is  a little  procefs  of  the  dura  mater  which  may 
be  called,  the  falx  of  the  cerebellum.  It  runs 

down 
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down  upon  the  internal  fpine  of  the  occipital  bone  from 
the  tentorium,  gradually  contra  fling  until  it  terminates 
on  the  margin  of  the  great  occipital  foramen.  It  ferves 
as  a kind  of  ligament  ftrengthening  the  tentorium, 
while  it  divides  the  cerebellum.  It  enters,  however, 
but  a little  way  betwixt  the  lobes. 

The  falx  and  tentorium  being  connedted  and  con- 
tinued into  each  other  at  their  broadeft  part,  they 
mutually  fupport  each  other,  and  are  extremely  tenfe. 
This  tenfenefs  depends  on  their  mutual  fupport,  for 
when  one  of  them  is  cut  the  other  falls  loofe. 

OF  THE  SPHENOIDAL  FOLDS. 

The  lateral  extremities  of  the  tentorium  are  continued 
forward  into  acute  lines,  formed  by  the  duplicature  of 
the  dura  mater  coming  off  from  the  edges  of  the  pars 
petrofa  of  the  temporal  bones,  and  take  firm  hold  on 
the  pofferior  clynoid  proceffes.  From  thefe  two  points 
a fold  of  the  membrane  ftretches  forward  on  each  fide 
to  the  anterior  clynoid  procefs,  forming  thus  a hollow 
or  cell  for  the  lodgment  of  the  pituitary  gland.  Ano- 
ther fold  or  duplicature  of  the  dura  mater  runs  onwards 
a little  way  from  the  edge  of  the  little  wing  of  Ingra- 
tius.  Thefe  are  the  fphenoidal  folds. 

Where  the  internal  lamina  of  the  dura  mater  for- 
fakes  the  external  to  form  the  falx  and  tentorium,  it 
leaves  a channel  or  triangular  canal ; the  bafis  of  which 
triangle  is  the  lamina  of  the  membrane  inverting  the 
cranium,  while  the  tenfion  of  the  partitions  carries  the 
apex  out  into  an  acute  point.  This  forms  a channel 
for  receiving  all  the  blood  of  the  veins,  and  this  tenfion 
and  triangular  fhape  gives  a degree  of  incompreffibility 
Vql.  IE.  C to 
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to  the  canals.  Thefe  are  the  finufes  which  receive  the 
veins  of  the  encephalon,  and  guard  them  from  com- 
preflion : — 


St*<*lioj»  of*  1 !i<-»  Louoitrnliiial 
Siims. 


2.  the  Dm- a ifater  \.tm  i‘hua- 

the ti.clremctic.r  ' Hh’  Jj-terv  •' a..i  frrancJu’f t/v> Temporal 
Into  the  bone  . f.tXmtr  hits  tile  dm. 


Upon  tile  furfaces  of  the  dura  mater  there  are  many 
lacerti,  or  flips  of  fibres,  which  are  intricately  inter- 
woven with  the  main  body  of  the  membrane,  and 
ftrengthen  it.  Thefe  fibres  are  peculiarly  ftrong  in 
the  angles,  where  the  duplicatUres  pafs  inwards,  giving 
firmnefs  to  the  finufes*  and  allowing  the  veins  to  infi- 
nuate  their  trunks  betwixt  them  ; thefe  fafciculi,  or 
flips  of  fibres,  and  the  fides  of  the  finufes,  are  the 
cord te  Willifianas.  They  were  confidered  by  Baglevi 
and  Pacchioni  * as  the  tendons  of  the  mufcles  of  the 
dura  mater.  Pacchioni  conceived  that  this  membrane 
was  mufcular.  Vicq  d’Azyr  obferves,  that  in  inflam- 
mation of  the  dura  mater  he  has  feen  it  red,  and  of  a 
flelhy  appearance ; and  that  fuch  a circumflance  might 

* Thefe  were  Italian  anatomies.  Pacchioni  was  phyfician  to 
Clement  the  XI. 

have 
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have  deceived  Pacchioni,  and  made  him  believe  that 
there  were  mufcular  bellies 

Thefe  phyficians  conceived  that  the  contraction  of 
the  falx  and  dura  mater  raifed  the  tentorium ; they 
even  conceived  that  the  adtion  of  the  heart  depended 
upon  this  motion  of  the  dura  mater  f.  They  were 
deceived  by  the  pulfation  in  the  arteries  of  the  brain, 
communicated  to  the  dura  mater,  after  the  operation 
of  trepan,  or  in  their  experiments  on  living  animals  J. 

The  motion  communicated  to  the  dura  mater  thofe 
Italian  anatomifts  conceived  to  depend  on  the  rifmg  of 
the  tentorium.  This  motion,  which  is  occafioned  by 
the  beating  of  the  arteries  of  the  brain,  had  been  long 
before  obferved  § : fome  conceived  it  to  be  a motion  in 
the  brain  itfelf,  others  believed  it  to  depend  on  the 
fmufes  || . 

* Mem.  de  l’Acad.  Roy.  1781. 
f Duverney. 

% There  is  a diftin&ion  in  the  movement  of  the  dura  mater  to 
be  obferved  upon  opening  the  fcull ; one  depending  upon  the  pulfa- 
tion of  the  arteries  of  the  brain ; the  other  caufed  by  an  obftruftion 
to  the  exit  of  blood  from  the  cranium,  depending  upon  the  lungs. 
“ On  voyoit  bien  la  pulfation  des  arteres  du  cerveau,  qui  communi- 
“ quoient  quelque  mouvement  a la  dure  mere,  mais  ce  mouvement 
“ n’avoit  aucune  fymmetrie  avec  celui  de  la  refpiration.  Fatigue  de 
“ ne  rien  voir  apres  avoir  fi  bien  vu  je  comprimai  la  poitrine  de  l’ani- 
“ mal : auflitot  le  cerveau  fi  gonfla,  evidemment  par  le  reflux  du  fang 
“ de  la  poitrine  qui  rempliffoit  la  jugulaire. — Je  lachai  la  poitrine,  et 
“ le  cerveau  redefcendit.” — Exper.  78.  Mem.  ii.  par  Haller  fur  le 
Mouv.  du  cerv. — “ II  arrivoit  pourtant  de  terns  en  terns  et  Ians  que 
“ cela  continuat  que  le  cerveau  fe  foulevoit  dans  1’expiration,  et  fe 
u laifloit  repomper  dans  l’infpiration.”  Exper.  79.  f,  chat 
$ By  Coiterus,  Riolanus,  Bartholin. 

||  Diemerbroeck. 
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The  motion  caufed  by  refpiration  was  likewife  otr- 
ferved  *.  M.  de  Lamure’s  conclufion  was,  that  the 
motion  of  the  brain  was  caufed  by  the  reflux  of  the 
blood  towards  it  from  the  vena  cava  in  expiration  f. 
He  undertook  to  demonftrate  this ; and  he  conceived 
his  proof  to  be  good,  when,  by  pfefling  the  ribs  of  a 
fubject,  he  faw  the  refluent  blood  fwelling  the  jugular 
and  abdominal  cava.  Haller  obferved  the  jugular  veins 
fwell,  and  become  turgid,  during  expiration ; and  he 
concluded,  that  the  motion  of  the  brain  was  occafioned 
by  the  refluent  blood  diltending  the  fmufes  of  the 
brain.  But  he  did  not  believe,  as  Lamure  did,  that  this 
motion  took  place  before  the  opening  of  the  cranium, 
as  well  as  after  it. 

When  the  fcull  is  opened  by  a wound,  the  dura 
mater  flill  protects  the  brain,  refilling  inflammation, 
and  giving  the  neceflary  and  uniform  fupport  to  the 
more  delicate  fubllance  and  vafcular  membrane  of  the 
brain ; but  when  the  dura  mater  is  lacerated  by  the 
trepan,  or  punctured,  or  worn  by  the  pulfation  againft 
the  edge  of  the  bone,  there  may  be  fudden  hasrnia  of 
part  of  the  brain  from  coughing,  or  a rapid  and  difeafed 
growth  from  the  pia  mater  forming  a fungus.  Such 
fungus  is,  in  fome  degree  peculiar  to  children,  and  is 
occalioned,  I conceive,  by  the  talcing  away  of  that  due, 
compreflion  which  the  refillance  of  the  dura  mater 
ought  to  give. 

* M.  Schlichting  Mem.  des  fa  vans  Etrangers,  1744.  Lorry, 
Mem.  prefent.  al’Acad.  des  Scien.  par  divers  iavants  Etrangers. 
f M.  de  Lamure;  vide  l’Acad.  de  Sciences,  1744. 
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OF  THE  PIA  MATER. 

While  the  dura  mater  is  clofely  connected  with 
the  cranium,  and  in  contact  with  the  furface  of  the  brain, 
but  fill  unconnefted  with  it,  except  by  means  of 
veins  entering  the  fmufes  (and  that  only  in  the  courle 
of  the  fmufes) ; the  pia  mater  is  clofely  attached  to  the 
brain,  and  paffes  into  its  inmofl  recedes.  While  the 
dura  mater  is  firm  and  opaque,  and  not  prone  to  in- 
flammation, the  pia  mater  is  delicate,  tranfparent, 
and  extremely  vafcular.  Like  the  dura  mater,  it  is  not 
endowed  with  fenfibility*  ; it  is  of  great  llrength,  con- 
fdering  its  apparent  delicacy  f. 

The  pia  mater,  which  was  formerly  confidered  as 
a Ample  membrane,  confifts,  in  reality,  of  two  mem- 
branes, the  tunica  arachnoides,  and  the  proper  pia  mater, 
or  tunica  vafculofa  {. 

The  tunica  arachnoides  was  difcovered  and  com- 
mented upon  by  a fociety  formed  by  Blafus  Sladus 
Quina  and  Swamerdam  §.  They  called  it  Arachnoides, 
becaufe  of  its  extreme  tenuity.  It  was  called  alfo  Mem- 
brana  Cellulofa,  from  the  appearance  it  took  when 
they  inf  nuated  a blow-pipe  and  blew  it  up,  feparating 
it  from  the  pia  mater. 

This  membrane  is  without  the  pia  mater ; and  while 
the  pia  mater  finks  down  into  the  fulci  of  the  brain, 

* Haller,  Oper.  Minor,  de  Part.  Corpor.  humani  fent.  & irrit. 

f Sir  C.  Wintringham  Exper.  Effays.  Taken  comparatively,  it 
i6  ftronger  than  the  aorta. 

t There  are  many,  however,  who  with  Lieutaud  confider  the 
arachnoid  coat  as  the  external  lamella  of  the  pia  mater. 

$ This  was  in  1 665.  I am,  perhaps,  not  correft  in  faying  they 
difcovered  it ; for  V arolius  defcribes  it  plainly,  covering  the  medulla 
fcblongata, 
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this  covers  the  furface  uniformly,  without  palling  into 
the  interltices  of  the  convolutions,  or  into  the  ventri- 
cles *. 

This  membrane  is  fo  extremely  thin,  that  it  cannot 
by  dirtedtion  be  feparated  for  any  confiderable  fpace 
from  the  pia  mater,  and  lead  of  all,  over  the  middle 
hemifpheres  of  the  brain.  By  the  blow-pipe,  indeed,  we 
may  raife  it  into  cells,  but  it  immediately  fubfides  again  j 
on  the  pollerior  part  of  the  cerebellum,  on  the  fpinal 
marrow  and  bafe  of  the  brain,  it  is  more  eafily  raifed 
and  demonftrated  f.  It  does  not  pafs  deep  into  the 
fulci  of  the  brain,  but  unites  them  by  an  extremely  deli- 
cate cellular  texture. 

The  view  which  would  incline  me  to  confider  the  tu- 
nica arachnoides  merely  as  a layer  of  the  pia  mater  is  this: 
when  the  vafcular  pia  mater  defcends  into  the  fulci, 
the  tunica  arachnoides  does  not  follow  it,  but  keeps 
to  the  uniform  furface  of  the  brain ; but  when  this 
vafcular  membrane  is  about  to  enter  into  fome  of  the 
leiTer  fulci  which  are  within  the  larger,  it  again  parts 
with  another  lamella,  while  its  more  vafcular  part 
defcends  Hill  deeper  into  the  brain. 

OF  THE  PROPER  PIA  MATER,  OR  TUNICA  VASCULOSA. 

The  pia  mater  is  a fimple  membrane,  without  either 
tendinous  aponeurotic  or  mufcular  fibres.  It  is  extremely 
vafcular,  but  it  is  tranfparent  in  the  interftices  of  its 
velfels : it  is  the  membrane  which  immediately  inverts 

* Haller  Elemen.  Phyf.  tom-  iv.  fee.  viii.  p;  7. 

-f  F.  Ruyfchii  Refponfio  ad  A.  os  Goelecke  Epiftol  ix.  See 
Bidloo,  table  10;  but  the  membrane  is  fo  delicate  (nulla  detur  in 
corpore  fubtilior,  Ruyfch)  that  it  can  be  but  very  imperfectly  rep  re- 
tailed by  engraving. 

and 
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and  connects  itfelf  with  the  fubftance  of  the  brain ; 
and  although  delicate,  it  forms  the  fupport  and  ftrength 
of  its  ceneritious  and  medullary  fubftance.  All  vef- 
fels  diftributed  in  the  body,  however  minute,  are  al- 
ways conveyed  in  membranes ; the  pia  mater  then 
follows,  or  rather  conveys  the  veffels  not  only  into  the 
cavities  of  the  brain,  but  to  every  part  of  its  fubftance, 
it  being  intimately  blended  with  it  *.  We  fee  it  more 
diftimftly  defcending  in  ftrong  plicae  into  the  interftices 
of  the  convolutions ; nor  is  it  into  them  only  that  it 
enters,  but  into  every  pore  which  conveys  a veffelf. 
The  pia  mater  as  it  paffes  into  the  fubftance  of  the 
brain,  divides  and  fubdivides  into  partitions  and  cells, 
and  every  capillary  veffel,  and  every  molicule  of  the 
fubftance  of  the  brain  is  invefted  and  fupported  by 
its  fubdiviftons.  The  pia  mater  is  to  the  brain  wrhat 
the  cellular  membrane  is  to  the  other  vifcera  and  parts 
of  the  body ; for  it  is  the  peculiar  matter  hung  in  the 
interftitious  cellular  membrane  (as  in  mulcles,  bones, 
&c.)  that  gives  the  peculiarity  of  character  to  the  parts  t ; 

the 

* Columbus,  the  afiiftant  of  Veffalius,  and  afterwards  Profeffor 
in  Rome,  explained  this  intimate  intertexture  of  the  pia  mater  with 
the  proper  fubftance  of  the  brain,  fo  far  back  as  1559. 

f When  we  tear  off  the  pia  mater  from  the  brain  (for  it  cannot 
be  called  diffection),  it  does  not  adhere  merely  at  the  fulci,  but  to  the 
whole  furface  of  the  convolutions  ; and  every  where  fmall  veffels  en- 
ter, and  with  thefe  veffels  defcends  alfo  the  lamina  of  the  pia  mater. 

t “ Sed  cum  continuo  triduo  in  inquiiitione  facienda  perfeveraf- 
“ fem ; tandem  deprehendi  cerebri  fibrillas  eadem  ratione,  continu- 
“ ataque  ferie,  fibi  invicem  annexas  effe ; quemadmodum  fibrillas 
carneas  tendinibus  adhserere  demonftravi ; cum  igitur  illam  cerebri 
“ cum  vafis  fanguineis  connexionem  deprehendiffem  ; et  earn,  quam 
il  ante  dixi,  variorum  fruduum  compagem  attenderem  5 iterum  con-. 

C 4 cluii 
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the  cellular  membrane  itfelf  is  nearly  alike  in  all ; there- 
fore, in  my  judgment,  the  pia  mater  is  rightly  con- 
fidered  by  fome  anatomifts  as  a cellular  fubftance *  *. 

Malacarne  fays,  I am  much  inclined  to  confider  it 
with  the  illuft.  Haller  as  being  compofed  of  lamina, 
like  common  adipofe  membrane,  and  that  the  ex- 
treme arteries  ramify  through  its  cells,  for,  with  a blow- 
pipe, we  can  rail'e  it  into  cells  like  the  common  mem- 
brane ; and  if  this  be  carefully  done,  the  air  may  be 
made  to  pafs  from  cell  to  cell,  following  the  arteries  in 
their  courfe  betwixt  the  lobuli,  and  in  the  fubftance  of 
the  brain  f.  We  can  follow  the  pia  mater  into  the 
ventricles,  by  tracing  it  betwixt  the  pofterior  lobe  of 
the  cerebrum  and  the  cerebellum,  where  it  forms  the  ve- 
lum interpofttum  of  Haller,  and  paftes  under  the  fornix. 
We  can  follow  it  alfo  into  the  pofterior  horn  of  the 
lateral  ventricles  from  the  bafe  of  the  brain,  where  t he 
branches  of  the  middle  artery  of  the  cerebrum  pafs 
into  the  lower  part  of  the  choroid  plexus  ; we  trace  it 
alfo  into  the  bottom  of  the  fourth  ventricle.  The  pia 
mater  lining  the  ventricles  is  more  delicate,  and  lefs 


clufi  dominum,  univerfi  conditorem,  in  rerum  creatarum  fabrics 
“ eafdem  vel  confimiles  fere  leges  tenuilfe.” — “ Igitur  adverti  fibrillas 
“ certo  loco  fibi  conjun&as,  mox  alio  loco  ab  invicem  divertere,  paulo 
poll  iterum  coeuntes.  Et,  fi  redte  memini,  confimiles  conjunc- 
“ tiones  obfervavi  in  mufculis  cordis,”  &c.  Leeuwenhoek  Epift. 
Phyf.  xxxiv. 

* Bergen.  Program  de  pia  matre.  See  Haller  Anat. 

4 Such  is  the  profuiion  of  veifels  dillributed  to  inconceivable  rni- 
nutenefs,  that  it  has  been  confidered  as  entirely  compofed  of  veifels, 
and  received  the  name  of  chorion,  from  the  membrane  of  the  fecun- 
dines.  Galen  de  ufu  part.  1.  viii.  cap.  8.  Malacarne,  part  I. 
fee.  243. 
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vafcular  than  that  feen  upon  the  furface,  and  betwixt 
the  convolutions  of  the  brain. 

It  has  been  faid  that  the  ventricles  of  the  encepha- 
lon ferved  to  increafe  the  furface  of  the  pia  mater,  and 
that  whatever  purpofes  are  ferved  by  that  membrane 
and  its  velfels  on  the  furface  of  the  brain,  we  mull 
fuppofe  the  fame  performed  by  it  within  the  ven- 
tricles *.  This  feems  more  like  a weighty  conclu- 
fxon  than  it  really  is.  We  have  feen  how  minutely 
dillributed  the  pia  mater  is  through  the  fubftance  of  the 
brain,  independently  of  the  ventricles ; and  we  fhall 
find  that  the  ventricles  have  important  ufes,  wdthout 
the  neceffity  of  fuppofing  them  fo  fubfervient  to  the 
diltribution  of  the  pia  mater. 

As  the  tunica  arachnoides  is  of  a peculiar  nature, 
and  has  few  if  any  velfels,  and  as  it  covers  the  external 
furface  of  the  brain  only,  it  feems  to  me  probable  that 
this  membrane  is  the  caufe  why  effufions  in  the  ven- 
tricles are  fo  common,  and  why  fluids  are  fo  feldom 
found  betwixt  the  furface  of  the  brain  and  the  dura  ma- 
ter. When  by  the  difeafed  action  of  the  veflfels  of  the  pia 
mater  on  the  furface  of  the  brain  an  eflfufion  is  thrown 
out,  it  very  feldom  lies  upon  the  furface  unconfined ; 
but  frequently  fluids  are  contained  in  facs  of  the 
arachnoid  coat,  betwixt  the  convolutions  of  the  brain,  or 
raife  it  into  pellucid  veficles  upon  the  furface.  The 
want  of  a tunica  arachnoides  upon  the  pia  mater  of  the 

ventricles,  may  be  a caufe  of  the  fluids  being  fo  much 
• • ■# 
more  readily  fecreted  into  them. 

The  railing  of  the  pia  mater  into  veflicles  by  the 
action  of  the  velfels  of  the  pia  mater,  is  rather  an  ar- 

* Dr.  Monro’s  Nervous  Syftem,  chap.  vi. 

gument 
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gument  for  the  diftindt  nature  of  thefe  membranes. 
The  tunica  arachnoides  is  raifed  by  the  adtion  of  the 
velfels  of  the  pia  mater,  as  the  cuticle  is  raifed  into  blifters 
by  the  inflammatory  adtion  of  the  veflfels  of  the  cutis,  while 
no  other  membranes  of  the  body  take  fuch  an  appear- 
ance in  their  difeafe.  They  inflame,  indeed ; they 
thicken  ; their  lamina  become  more  diftindt,  or  their 
cellular  fubftance  fills  with  water,  or  hydatids  are  formed 
in  them  ; but  this  appearance  of  water  fecreted  under 
the  tunica  arachnoides  is  quite  peculiar. 
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OF  THE  SUBSTANCE  OF  THE  BRAIN. 

The  cerebrum  and  cerebellum  confift  diftinctly  of 
two  very  different  fubftances ; the  cineritious  and  me- 
dullary matter.  The  cineritious,  or  alh-coloured  mat- 
ter, forms  the  fuperficial  or  outer  part  of  the  encepha- 
lon, and  is  therefore  called  alfo  the  cortical  part.  The 
cineritious  matter  varies  much  in  colour ; in  the  crura 
cerebri  it  is  very  dark ; in  the  pons  varolii  it  is  reder ; 
in  the  corpora  olivaria  * it  is  yellower.  The  confift- 

ency 

* Vicq  d’Azyr “ Exterior  cerebri  totius  facies,  donee  in  fpina- 

“ lem  medullam  abeat,  plerumque  colore  eft  fubrubride  cinereo,  vel 
“ languide  ruffeo.  Fufciora  funt  cerebra  fanguine  ditia,  e.  g.  hominum 
“ apoplexia  eneftorum,  vel  hominum  craflioris  fanguinis  ; pallidif- 
“ fima  vero  funt  cerebra  hydropica  vel  hominum  pituitoforum  vel 

“ htemorrhagia, 
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cncy  of  this  matter  alfo  varies  confiderably  in  different 
parts ; it  is  foft  in  the  bafe  of  the  brain,  betwixt  the 
optic  nerves  and  anterior  commiffure,  and  in  the  third 
ventricle.  The  medullary  matter  is  chiefly  in  the  in- 
ternal part  of  the  brain,  forming  a kind  of  nucleus  of 
white  central  part ; but  in  many  parts  of  the  brain, 
there  is  a mixture  of  thcfe  which  form  ftriae  * ; and  in 
fome  of  the  eminences,  the  internal  part  is  cineritious, 
while  the  external  part,  or  what  we  might  here  call  the 
cortical  part,  is  medullary  f. 

The  cortical  or  cineritious  fubflance  does  not  blend 
gradually  with  the  white  medullary  matter,  but  on  the 
contrary,  their  line  of  diftin&ion  is  abrupt : an  inter- 
vening fubflance  has  been  obferved.  In  inflammation 
of  the  brain,  particularly,  it  has  been  faid,  that  this 
third  fubflance  has  been  found.  This  may  be  merely 
the  effect  of  light  upon  the  union  of  the  two  fubftances* 
We,  however,  often  obferve  an  appearance  of  fucceflive 
coloured  circles  upon  the  edge  of  the  medullary  matter 
of  the  arbor  vitae,  in  the  cerebellum. 


“ hxmorrhagia  mortuorum.  Dubio  procul  color  cerebri  fanguinis 
“ temperaturam  fequitur,  et  ideo  pallidius  eft  infantibus,  quam  adul- 
“ tis.”  Sommerring  hum.  corp.  fab.  vol.  iv.  p.  41. 

* Thus  the  cineritious  fubftance  is  mixed  with  the  medullary 
matter  in  the  corpus  callofum,  in  the  corpora  ftriata,  the  thalami 
nervorum  opticorum,  in  the  tubercula  quadrigemina,  the  immenen- 
tia  mamillaria ; in  the  crura  cerebri ; in  the  pons  varolii ; in  the  cor- 
pora olivaria,  and  medulla  fpinalis. 

f “ E xerampelina  fulla  fuperficie  del  cervelletto,  e dei  corpi  fcana- 
lati  quando  non  evvi  aqua  nei  ventricoli ; fofca  nei  talami  de’  nervi 
ottiei,  e nelle  gambe  del  cervello,  dove  qua  e la  fuole  avere  del  neri- 
cante  giallognola  zolferina,  e talvolta  granadiglia,  nelle  eminenze 
olivari.”  Malacarne,  parte  ii.  fee.  15. 

6 It 
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It  has  been  afferted  by  M.  Ludwig  *,  that  the  mails* 
and  ilrias  of  the  cineritious  fubilance,  difperfed  through 
the  internal  parts  of  the  brain,  have  a communication 
with  each  other.  This,  however,  is  denied  by  Vicq 
d’Azyrf.  He  conceives,  that  the  cineritious  fub- 
ftances  of  the  pons  varolii,  or  of  the  corpora  olivaria, 
have  no  communication  with  the  cineritious  fubilance 
in  any  other  part  of  the  brain ; and  that  in  feveral  parts 
of  the  brain  the  cineritious  fubilance  is  furrounded 
and  ifolated  by  the  medullary  matter.  Its  great  im- 
portance (which  ihould  never  have  been  doubted)  has 
been  deduced  from  its  being  fo  generally  found  towards 
the  origin  of  the  nerves  j. 

The  cineritious  fubilance  feems  to  have  a much 
greater  quantity  of  blood  circulating  in  it  than  the  me- 
dullary fubilance.  Its  veffels  come  by  two  diilinct 
routs,  partly  from  the  extremities  of  thofe  arteries  which 
appear  in  large  branches  upon  the  fuiface  of  the  brain, 
and  partly  by  veffels  which  penetrate  through  the  me- 

* De  cinerea  cerebri  fubiiantia,  Lepfiae. 
f Hift.  de  l’Acad.  Roy.  an  1781.  p.  507. 
t 11  faut  que  les  ufages  de  la  fubilance  grife  foient  tres-importans 
car  independamment  de  la  portion  de  cette  fubilance  que  les  circonvo- 
lutions  contiennent,  et  qui  femble  appartenir  a la  maife  blanche  du 
cerveau,  ou  en  obferve  des  amas  plus  ou  meins  coniiderables  pres  des 
diverfes  origines  des  nerfs : ainfi  pres  de  la  premiere  et  la  deuxieme 
pane,  font  les  corps  lines  et  les  couches  optiques  j la  treifieme  paire 
eil  pres  d’un  efpece  noiratre  que  je  decrirai  ailleurs ; la  quatrieme 
paire  fort  au  deifous  des  tubercules  quadrijuincanx,  dent  le  noyau  eft 
compose  de  fubilance  grife,  la  cinquieme,  la  fixieme,  la  feptieme,  fe 
trouvent  aux  environs  de  le  portuberance  annulaine,  ou  la  fubilance 
gnfe  eil  melee  avec  la  blanche ; la  huitieme  et  la  neuvieme  font 
placees  pies  de  1 eminence  olivarie,  ou  j’ai  obferve  un  melange  parti- 
culier  de  fubilance  grife.  Mem.  de  l’Acad.  Scien.  an  1781.  p/507. 

dullary 
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dullary  fubflance  from  the  bale  of  the  brain.  Ruyfch 
and  Albinus  have  made  the  mod  minute  injeftions  of 
this  part  of  the  brain.  The  former  conceived  it  to 
confid  entirely  of  veflels ; but  Vicq.  d’Azyr  and  Al- 
bums found  always,  in  their  experiments,  that  a great 
proportion  of  it  remained  colourlefs  after  the  mod  mi- 
nute injection.  It  is,  indeed,  very  improbable,  that  fo 
foft  a body  fhould  be  entirely  compofed  of  veflels. 
How,  for  example,  can  we  fuppofe  the  comiflura 
mollis,  or  cineritious  matter,  on  the  fides  and  bottom 
of  the  third  ventricle,  or  the  ahnod  tranfparent  lamina, 
which  we  find  in  fome  parts,  to  be  compofed  of  veflels  ? 

The  white  medullary  substance  appears  to  be 
a pulpy  mafs.  We  obferve  no  peculiarity  of  flru&ure 
in  it  towards  the  furface  of  the  brain,  where  it  is  con- 
tiguous to  the  cortical  matter ; but  towards  the  origin 
of  the  nerves  it  takes  a more  fibrous  appearance.  This 
appearance  of  fibres  is  not  owing  to  any  peculiarity  in 
the  medullary  matter,  but  to  the  manner  in  which  the 
pia  mater  involves  it.  The  medullary  matter,  being 
chiefly  internal,  has  every  where  through  the  brain  a 
communication  from  the  fore  to  the  back  part,  from 
the  upper  part  to  the  bafe ; from  the  great  central 
part  it  extends  in  form  of  Arias,  into  the  corpora  driata 
and  thalami ; it  invefls  the  eminences  in  the  lateral 
ventricles ; and  thofe  upper  parts  have  communication 
with  the  medullary  fubdance  of  the  bafe. 

M.  Meckel  found,  upon  comparing  the  brains  of  an 
European  and  of  a negro,  that  the  medullary  matter 
differed  very  much  in  colour.  In  the  negro,  indead  ' 
of  the  whitenefs  of  the  European,  the  medullary  matter 
was  of  a yellow  colour,  and  nearly  like  the  cineritious 

matter ; 
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matter:  he  obferved  alfo,  that  this  very  peculiar  dif- 
tinftion  of  colour  was  only  to  be  obferved  when  the 
fe&ion  was  recently  made,  and  that  the  darker  colour 
of  the  medullary  matter  became  fainter  when  expofed 
to  the  air*. 

OF  THE  OBSERVATIONS  MADE  UPON  THE  MINUTE 
STRUCTURE  OF  THE  BRAIN. 

The  opinions  regarding  the  ftru&ure  of  the  brain 
have  had  a dependence  on  the  -general  do  chines  of  the 
ftru&ure  of  other  fecreting  organs,  and  it  is,  of  courfe, 
conne&ed  with  the  deputations  of  Malpighi  and  Ruyfch, 
becaufe  the  doctrine  of  the  glandular  nature  of  the 
brain,  and  the  belief  of  the  nervous  fluid,  being  a fecre- 
tion,  has,  in  all  ages,  formed  the  bafis  of  the  moll 
favourite  theories  f. 

Malpighi  found,  on  throwing  in  black  and  fluid  in- 
jection, that  there  remained  always  particles  colouriefs, 
and  to  which  the  injection  did  not  penetrate.  He  con- 
ceived thefe  to  be  glandular  folicules,  and  that  the  ci- 
neritious  fubftance  of  the  brain  confifted  of  this  folicular 

* “ La  moelle  du  negre  etoit  d’un  jaune  clair,  tirant  un  peu  fur 
“ le  gris,  tandis  que  celle  de  l’Europeen  etoit  d’une  parfaite  blan- 
“ cheur.”  “ Celui  du  negre  etoit  d’un  jaune  noiratre  et  celui  de 
“ l’Europeen  d’une  couleur  blanche — Prolongeant  enfuit  la  difiec- 
“ tion  jufqu  aux  grands  ventricules  du  cerveau  j’ai  coupe  horizontale- 
“ ment  les  corps  ftries  et  les  couches  des  nerfs  optiques.  C’eft  la  ou  la 
44  difference  a paru  vraiment  etonnante,  le  corps  ftrie  dans  le  negre 
“ etant  prefque  de  la  couleur  brune  d’une  ecorce  d’arbre,  au  lieu  que 
u celui  de  l’Europeen  etoit  couleur  de  chair  pale  tirant  au  cendre,”  &c, 

f Indeed  this  do&rine  of  the  glandular  nature  of  the  brain  has 
defeended  from  Hippocrates — “ Caput  quoque  ipfum  glandulas 
“ habet  cerebrum  enim  eft  ut  glandula  album  eft  et  friabile,”  See. 

or 


32 


OF  THE  MEMBRANES  OF  THE  BRAIN. 


or  glandular  ftru&ure,  while  the  medullary  matter  of 
the  brain  was  merely  the  fibrillse  of  the  excretory  dudt. 
This  opinion  was  founded  on  conjecture,  with  but  a 
very  poor  fhew  of  experiments,  viz.  by  boiling  the  fub- 
llance  of  the  brain  in  oil,  he  found  it  take  a granulated 
appearance,  as  if  formed  of  fmall  grains,  or  little 
glands  *. 

Such  was  the  received  opinion  until  Ruyfch,  with  a - 
defpotical  authority,  fwayed  the  opinions  of  phyliolo- 
gifts : he  alleged,  in  proof  only  his  own  experiments 
and  preparations,  in  which  other  anatomifts  could  not 
follow  nor  refute  him,  and  therefore  they  acquiefced. 
His  moll  unanfwerable  and  molt  infulting  argument 
was  “ veni  et  vide  f.” 

According  to  Ruyfch,  the  cortical  fubftance  of  the 
brain  is  entirely  vafcular,  and  has  no  appearance  of  a 
glandular  or  folicular  ftruCture ; nay,  he  conceived  it 
to  be  entirely  compofed  of  arteries  J.  But  as  Mala- 
earne  obferves,  though  we  fuppofe  the  extremities  of 

* “ Pedamentum,  fupra  quod  pofita  eft  pliilia  in”  qua  confervatur 
“ portio  cerebri  in  liquore,  quam  decoxi  in  oleo  olivarum  per  boras, 

“ ficuti,  facere  affolet  Dr.  Vieuffens.  Ea  autem  plane  mutilis  et  per- 
“ vet-fa  ejl  preparatis,  nam  nihilum  quidem  vafculofi  vifui  occurrit 
“ poll  decoftionem  in  difto  oleo,  et  quod  unufquifque  tentare  poteft 
“ ita  ut  inventor  neiltiquam  habendus  fit  Dr.  Vieuffens  Sc.  quod 
“ cerebri  cortex  nil  fit,  nifi  extremitates  vaforum  fanguineorum : in 
“ ea  autem  nemo  haftenus  (quod  fciam)  me  imitari  potent  aut  anolo- 
“ gum  quid  fecit.”  Ruyfch  Thef.  An.  x.  No.  xxxii. 

f “Milites  quandohoftiumadventum  audiunt,  clamant  adarma!  ad 
“ arma  ! lie  ego  dico  hie  ad  vifum  ! ad  vifum  ! ” Refponfio  ad  J. 
Ch.  Bohlium. 

J Vieuffens  was  latterly  of  the  fame  opinion,  and  is  accufed  of 
plagiarifm  by  Ruyfch.  Accordingly,  we  find,  that  in  fome  parts  of 
his  works  he  deferibes  the  glands  and  duds  of  Malpighi. 


the 
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the  arteries  of  the  cineritious  fubftance  to  be  more  mi- 
nute than  thofe  which  are  distributed  to  the  microfco- 
pical  corpufculi  of  the  fmalleft  vifible  infed,  there  muft 
ftill  remain  fome  part,  which  is  not  compofed  of  veffels  j 
and  in  regard  to  the  veins  of  the  cineritious  fubftance 
we  may  appeal  to  Albinus,  who,  from  the  fubftance  of 
the  brain,  finds  many  veins  conneded  with  the  arteries 
of  the  cineritious  fubftance  when,  he  carefully  lifts  the 
pia  mater.  But  there  is  this  peculiarity  in  the  diftri- 
bution  of  the  blood  veffels  of  the  brain,  that,  though 
the  cineritious  fubftance  be  the  moft  vafcular,  yet,  in 
the  medullary  matter,  we  fee  the  veffels  with  large  open 
mouths,  and  more  diftind  than  in  the  cineritious  fub- 
ftance. In  following  the  blood  veffels  from  the  bafe 
of  the  brain  into  the  medullary  fubftance,  we  fee 
them  diftind,  and  of  confiderable  magnitude ; but 
when  they  are  about  to  enter  the  cineritious  fubftance, 
they  difperfe  into  minute  branches  #.  In  the  fame 
manner  thofe  arteries,  which  are  carried  into  the  fulci 
cf  the  furface  by  the  pia  mater,  branch  into  extreme 

* Leeuwenhoeck  faw,  in  the  fubftance  of  the  brain,  but  efpecially 
in  the  cortical  fubftance,  red  blood  veffels,  but  fo  delicate,  that  he 
could  not  comprehend  how  the  globules  of  the  red  blood  could  pafs 
along  them  ; and  what  appeared  more  particular,  they  were  of  a deeper 
colour  than  the  red  particles  themfelves ; for,  when  fee-11  ftngly,  they 
appeared  to  have  very  little  colour.  This  he  explained  by  an  experi- 
ment made  upon  a certain  little  animal.  After  it  had  fucked 
blood  very  plentifully,  he  obferved,  that  the  blood  was  broken  down 
by  digeftion,  and  conveyed  through  the  limbs  and  horns  of  the  crea- 
ture, fo  as  to  make  it  univerfally  red.  So  here  he  conceives  that  the 
giobules  of  the  blood  may  be  broken  down  and  altered  in  their  fttape 
to  enter  the  minute  veffels  of  the  brain, 

Vol.  m.  d 
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minutenefs  before  they  finally  penetrate  the  cineritious 
fubftance  *. 

Leeuwenhoeck  f obferved,  in  the  cortical  fubftance 
of  the  brain,  a pellucid,  chriftalline,  and  to  appearance 
oily  matter ; he  calls  this,  therefore,  the  fubftantia 
vitrea.  When  he  had  put  a fmall  portion  of  this  under 
his  glafs,  he  faw  a fluid,  which  he  at  firft  conceived 
might  have  efcaped  from  the  globules  that  were  necef- 
farily  cut  by  the  knife.  This  fluid  alfo  he  found  to  confift 
of  very  minute  globules,  thirty-fix  times  lefs  than  thofe 
of  the  blood  {.  Thefe  fmall  globules  he  conceived 
to  have  probably  conftituted  a fluid,  which,  during 
the  life  of  the  animal,  was  moveable,  and  in  veftels, 
though  now  in  death  congealed  and  fixed  §.  The 
colour  of  the  cortical  fubftance  he  found  to  depend 
upon  the  minute  ramification  of  the  veflels  which  were 
of  a dark  brown  colour,  while,  in  the  medullary  part, 
they  were  clearer  and  more  tranfparent.  Independently 
of  this  diftinction  of  veflels,  he  could  obferve  little  dif- 
ference in  the  medullary  and  cineritious  fubftance ; the 
refraction  of  the  rays  of  light  amongft  the  tranfparent 
globules  being  the  caufe  of  the  whitenefs  of  the  former. 

* Malacarne,  Part  IX.  fe£t.  1 8. 

4 He  was  born  in  Delft,  in  Holland,  1632,  and  died  1723.  He 
is  celebrated  for  his  microfcopical  difeoveries;  his  papers  are  chiefly 
in  the  Tranfadions  of  the  Royal  Society  of  London,  about  the  year 
1674. 

J Anatomica  Contemplatio,  30. 

$ Among  thofe  globules,  of  which  the  brain  is  compofed,  he 
faw  alfo  globules  of  the  blood,  which  it  was  eafy  to  diltinguilh  by 
their  roundnefs.  Thefe  red  globules,  he  fuppofes,  had  efcaped  in 
confequence  of  the  minute  veflels  having  been  cut  by  the  knife. 

R.  della 
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R.  della  Torre,  in  his  microfcopical  obfervations,  de- 
fcribes  globuli  in  the  brain ; he  fays,  that  he  faw 
them  floating  in  a pellucid  vifcous  fluid.  But  Pro- 
chafka  * thinks  Della  Torre  mull  be  midaken  in  this, 
for  when  he  took  a fmall  portion  of  the  brain,  he 
faw  it  confiding  of  innumerable  globules,  which 
continued  to  adhere  to  each  other,  even  after  three 
months’  maceration  in  water : and  thence  he  con- 
cludes, that  it  could  not  be  as  R.  della  Torre  conceived, 
that  thefe  fpherical  bodies  move  from  the  brain  on 
towards  the  extremities  of  the  nerves ; nor  .do  thefe 
bodies  lie  imbeded  in  a glutinous  fluid  (he  continues) 
but  they  are  conne&ed  by  the  extremely  minute  and 
pellucid  fepimentae  of  the  pia  mater,  and  by  the  veffels 
which  pervade  both  the  cortical  and  medullary  matter, 
and  which  nourifh  as  well  as  fupport  and  conned);  thefe 
corpufculi. 

Prochafka  cannot,  from  his  own  obfervations,  de- 
termine whether  thefe  globular  bodies  be  convoluted 
veffels,  or  what  they  are.  R.  della  Torre  had  obferved, 
that  they  were  larged  in  the  cortical  part,  lefs  in  the 
medullary  fubdance,  dill  diminifhing  in  the  medulla 
oblongata,  and  lead  of  all  in  the  nerves ; but  fucceeding 
obfervation  did  not  fupport  this  affertion  f.  Mala* 
carne  expreffes  himfelf  to  be  nearly  of  the  fame  opinion 
in  regard  to  the  vehicular  drufture  of  the  cortical  fub- 
dance of  the  brain.  The  minute  proceffes  of  the  pia 
mater,  fays  he,  embrace  and  fupport  the  medullary  fub* 

* Tradt.  Anatom,  de  Struft.  Nervorum. 

f This  was  certainly  a theoretical  deception  : it  is  like  the  accu- 
rate obfervation  of  Tracaffati,  who  could  diftinguilh  a difference  of 
talte  in  the  medullary  and  cineritious  (ubftance  of  the  brain. 
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fiance,  which  is  Unrounded  with  a matter  of  a darker 
colour,  and  lefs  diftinCtly  fibrous,  but  not  lefs  elfential, 
and  which  is  compofed  of  corpufcules,  that,  in  figure 
and  arrangement,  refemble  the  vehicles  of  the  pulp  of  a 
lemon  *. 

Many  authors 'endeavour  to  fupport  their  conjectures 
regarding  this  vehicular  flruCture  of  the  brain  by  morbid 
dilfection  f.  W e fee  the  brain  frequently  degenerated 
into  hydatids,  or  into  little  veffels,  or  into  knobular 
glandular-like  fchirrofities.  I have  feen  this  vehicular 
appearance  in  great  portions  of  the  pia  mater.  I have 
feen  the  pia  mater  with  innumerable  little  bodies  like  mil- 
liary  glands  upon  it ; and  alfo  the  whole  upper  and  exter- 
nal part  of  the  brain  degenerated  into  one  mafs  of  difeafe. 
It  was  hard,  fchirrous,  tuberculated,  and  like  a difeafed 
gland  |.  But  I cannot  conceive  that  any  conclufion, 
in  regard  to  the  natural  htruclure  of  the  brain,  can  be 
drawn  from  fuch  appearances.  They  are  to  be  confi- 
dered  as  the  difeafes  of  the  veffels  and  membranes  rather 
than  of  the  peculiar  matter  of  the  brain. 

When  the  brain  is  examined  in  the  foetus  of  the  early 
months,  although  the  fubflance  of  the  brain  is  extremely 
foft,  and  even  of  a fluid  confiftence,  the  membranes 
and  veffels  are  fully  formed,  exquifitely  minute,  and 
perfeCt  in  all  their  proceffes,  fo  that  they  give  form  and 
firmnefs  to  the  brain.  We  fee,  confequently,  that  the 
due  increafe  and  complete  organization  of  the  brain  is 

* Malacarne,  page  2.  feft.  4. 

f Wepferde  cicuta  aquatica.  Mangetus. — Malacarne,  8cc. 

J There  has  been  obferved  a ftructure  like  the  bronchial  gland. 
Huber,  Obfervationes  Anatom. — Afta  Helvetica,  1758.  Tom.  iii. 

a gra- 
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a gradual  procefs,  and  like  the  growth  of  the  other 
parts  of  the  body. 

OF  THE  SENSIBILITY  OF  THE  SUBSTANCE  OF  THE 

BRAIN. 

It  cannot  but  appear  ftrange,  that  the  very  fource  or 
centre,  to  which  every  fenfation  is  referred,  fhould  - 
itfelf  be  deftitute  of  fenfation  ; yet,  we  are  allured,  by  the 
experiments  of  Haller  and  Zinn,  that  the  cortical  fub- 
ftance of  the  brain  has  been  irritated,  without  the  animal 
being  convulfed,  or  giving  figns  of  pain  * j but  when 
the  medullary  part  of  the  brain  is  irritated,  the  effects 
are  inftantaneous,  and  the  animal  is  convulfed.  It  has 
been  obferved,  that  as  the  injury  of  a nerve  caufes  con- 
vulfions,  fo  does  that  of  the  central  parts  of  the  brain, 
from  which  the  nerves  originate  but  this  fenfibility  f 
diminifhes  towards  the  furface  of  the  brain  J.  We  fee 
a diftinCtion  betwixt  the  ftructure  and  function  of  the 
nerves  and  of  the  brain ; or  rather  betwixt  the  cineri- 
tious  fubftance  of  the  brain  and  the  nerves.  For,  al- 
though we  mufi  neceffarily  conclude,  that  the  cineri- 
tious  fubftance  is  an  important  and,  perhaps,  the  mofl 
effential  part  of  the  fyftem,  ftill  it  does  not  evince,  by 

* But,  like  the  infenfible  membranes,  it  becomes  irritable  by  dif- 
eafe  ; or  by  preffure,  which  affedts  the  univerfal  function  of  the 
brain.  Vander  Linden,  in  his  Medicina  Phyfiologica  (1613),  brings 
proof  of  the  infenfibility  of  the  brain.  See  the  general  enumeration 
of  the  effects  of  wounds  in  the  brain.  Haller  Phyfiol.  Tom.  iv.  &c. 
Obfervations  par  M.  de  la  Peyronnie  de  decouvrir  la  partie  de  cer- 
veau  011  l’ame  exerce  les  functions. — Acad.  Roy.  des  Sciences. 

t R is  an  effect  different  from  pain  or  fenfation;  it  {hakes  the 
body  with  violent  convuliions. 

J Sommering,  tom.  iv. 
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the  immediate  effect  of  injuries,  that  ftriCt  fympathy 
and  univerfal  connection  which  belong  to  the  nerves. 

The  nearer  to  its  fource  that  a nerve  is  pricked,  the 
greater  is  the  effeCt  of  the  injury.  As  it  recedes  from 
its  origin  towards  the  fuperficies  of  the  brain,  the 
effeCt  is  leffened,  becaufe  the  connections  of  the  part 
are  diminifhed  in  number,  proportionally  to  their  dif- 
tance  from  the  central  parts  of  the  brain  ; a punCture 
in  the  centre  injures  more  filaments  from  their  being 
concentrated  to  form  nerves. 

Several  ounces  of  the  brain  have  been  loft  in  con- 
fequence  of  wounds,  without  death,  or  lofs  of  me- 
mory, or  intellect. 

There  is  a very  marked  diftinCtion  betwixt  punctu- 
ring, cutting,  or  even  burning,  the  furface  of  the  brain 
and  preffmg  it.  In  the  firft  there  is  little  or  no  effeCt, 
or  even  pain.  In  the  latter  there  is  ftupor,  pain,  or 
convulfions.  The  reafon  is,  that  in  the  firft  it  is  a local 
irritation  in  a place  which  has  little,  if  any,  feeling, 
while  in  the  latter,  the  effect  of  the  preffure  fpreads 
extenfively. 

No  fenfible  man  will  expeCt,  in  the  mod  minute  and 
unwearied  inveftigation  of  the  ftruCture  of  the  brain,  to 
find  the  explanation  of  its  function.  It  is  interefting 
to  find  effeCts  fo  peculiarly  connected  with  the  opera- 
tions of  the  mind,  depending  upon  a ftruCture  of  fo 
grofs  and  animal  a nature  as  this  of  the  brain,  fo  far  as 
we  have  feen  ; but  ftill,  all  explanation  of  thofe  opera- 
tions muft  be  vifionary. 
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CHAP.  n. 

OF  THE  VEINS  AND  SINUSES  OF  THE  BRAIN. 


HE  brain  is  very  profufely  fupplied  with  blood,  in 


fo  much,  that  the  blood  has  been  fuppofed  to  circu- 
late in  the  brain  in  a proportion  four  times  greater  than 
in  any  other  part  of  the  body.  This  is  the  molt  moderate 
calculation,  and  it  has  been  formed  from  a comparifon 
of  the  quantity  of  blood  circulating  in  the  head,  with 
that  which  circulates  in  the  arm.  Boerhaave  and  Kiel, 
comparing  the  area  of  the  arteries  of  the  cerebrum 
with  that  of  the  afcending  aorta,  made  a molt  erroneous 
calculation  of  the  proportion  of  blood  circulating  in  the 
brain,  compared  with  that  of  the  reft  of  the  body. 
Had  they  compared  the  quantity  of  blood  within  the 
head  with  that  of  the  lungs,  of  the  liver,  of  the  fpleen, 


//</ 


D4 


or 


40  OF  THE  VEINS  OF  THE  BRAIN. 

or  of  the  kidney,  the  difference  would  have  been  lef3 
ft  ri  king. 

Wherever  there  is  great  arterial  vafcularity,  we  are 
fure  to  find  alfo  peculiarities  in  the  venous  fyftem  of 
the  part ; wherever  we  find  an  accumulation  of  tortuous 
arteries  pafiing  to  a gland,  we  fhall  alfo  find  the  veins 
tortuous  and  large ; or  wherever  the  arteries  of  a part 
take  a difeafed  adtion,  the  effect  of  this  adtion  will  be 
found  moll  perceptible  in  the  change  which  the  veins 
undergo.  In  ffiort,  the  effect  of  difeafe  is  much  more 
furely  to  be  difcovered  in  the  venous  than  in  the  arterial 
fyftem  ; and  no  where  is  this  better  exemplified  than  in 
the  brain. 

The  following  appear  on  the  firft  view  to  be  the 
molt  linking  peculiarities  in  the  veins  of  the  brain ; 
their  fize ; the  little  connection  they  feem  to  have  with 
the  furrounding  cellular  membrane ; and  the  incon- 
fiderable  fupport  which  they  appear  to  receive  from  it ; 
their  having  no  valves ; their  being  in  their  courfe 
diftinct  from  the  arteries  j and  laftly,  their  not  being 
gathered  into  great  trunks,  but  emptying  thenffelves 
into  the  finufes  of  the  dura  mater. 

It  is  not  eafy  to  conceive  how  the  veins  of  the  brain 
Ihould  have  been  fo  much  overlooked  by  the  older 
anatomifts ; but  from  the  diffedlions  of  Albinus,  and 
the  microfcopical  obfervations  of  Leeuwenhoek,  we  have 
authority  for  what  is,  perhaps,  in  itfelf  fufficiently  evi- 
dent, that  the  veins  of  the  furface  of  the  brain  are 
derived  from  minute  ramifications  conveyed  in  the  de- 
licate pia  mater  ; and  that  thefe,  as  in  the  other  parts  of 
the  body,  proceed  from  the  extremities  of  the  arteries, 
without  any  apparent  peculiarity  in  the  connexion  be- 

6 twixt  ' 
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twixt  the  extremities  of  the  arteries  and  the  veins  of 
tf  ebrain  #. 

The  defcription  of  the  veins  of  the  brain,  previous  to 
their  entering  the  fmus,  has  been  negletted.  I divide 
them  into  the  external  and  internal  veins  of  the  brain, 
or  thofe  which  emerge  from  its  fubftance,  and  are  feen 
upon  the  furface ; and  thofe  which,  coming  chiefly 
from  the  Aides  of  the  ventricles,  are  convoluted  in  the 
plexus  choroides,  and  terminate  in  the  fourth  fmus. 

OF  THE  VEINS  WHICH  ARE  SEEN  UPON  THE  SURFACE 
OF  THE  BRAIN. 

Vicq  d’Azyr  has  been  minute  in  his  attention  to 
the  veins  of  the  furface  of  the  brain.  He  confirmed 
die  obfervation,  that  almofl  all  the  veins  which  pals 
into  the  longitudinal  fmus,  open  in  a direction  contrary 
to  the  flream  of  blood  in  the  fmusf.  Thefe  fuper- 

ficial 

* The  obfervation  is  trivial ; but  we  mull  recollect,  that  Vefa- 
lius  contradi&ed  Galen,  and  affirmed,  that  the  finufes  received  alfo 
arteries  which  gave  them  their  pulfation.  This  opinion  -was  refuted 
by  Fallopius,  but  adopted  by  ViemTens,  Wepfer,  and  others,  upon 
the  idea  of  the  facility  with  which  injection  paffes  from  the  arteries 
into  the  finufes  ; while,  on  the  other  hand,  Ruyfch  conceived  that 
the  cortical  part  of  the  brain  confuted  entirely  of  arteries, 

f From  Vicq  d’Azyr’s  table  we  fhould  be  led  to  conclude,  that 
the  veins  did  not  decidedly  all  open  with  their  mouths  eppofed  to 
the  ftream  of  blood.  Ridley  afferts,  that  one  half  open  backwards. 
Santorini  alfo  Gbferves  great  variation  in  the  direction  of  thefe 
veins.  Lower,  while  he  obferved  this  direction  backwards,  dc- 
feribes  them,  at  the  fame  time,  as  paffing  obliquely  betwixt  the 
coats,  like  the  gall  dudt  in  the  ipteftine,  or  the  ureters  into  the  blad- 
der. 
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facial  veins  of  the  furface  of  the  hemifpheres,  are  in 
number  generally  from  ten  to  fifteen  on  each  fide. 
They  really  do  not  feem  to  be  worthy  of  the  minute 
attention  which  Vicq  d’Azyr  has  bellowed  upon 
them ; he  has  moll  carefully  defcribed  each  indi- 
vidual branch,  and  that  not  in  general  terms,  but  firll 
thofe  of  the  right,  and  then  thofe  of  the  left'  fide.  Now, 
although  thefe  veins  do  not  enter  the  finus  oppofed 
to  each  other,  nor  in  pairs,  ftill  the  irregularity  is  tri- 
fling, and  were  it  important,  does  not  admit  of  defcrip- 
tion.  Thofe  veins  do  not  lie  in  the  fulci  of  the  brain, 
but  pafs  occafionally  along  the  interllices,  or  over  the 
convolutions  of  the  brain ; they  take  in  general  a courfe 
from  before  backwards,  but  previous  to  their  entering 
the  finus,  are  turned  forwards.  We  have  already  ob- 
ferved,  that  the  pia  mater  and  dura  mater  have  no  con- 
nection, but  at  the  place  where  thofe  veins  enter  the 
lamina  of  the  dura  mater ; and  here  their  connection  is 
fomewhat  peculiar.  It  is  not  a fimple  adhefion  of  the 
pia  mater  and  dura  mater ; but  a white  fpongy  fub- 
llance  feems  to  conned  and  firengthen  them,  and, 
when  torn  afunder,  it  leaves  a foft  fatty  kind  of  rough- 
nefs  upon  the  pia  mater.  Thefe  appear  to  me  to  be 


der.  Sabbatier  fays  decidedly,  that  they  enter  with  their  mouths 
oppofed  to  the  courfe  of  the  blood  in  the  finus.  From  Malacarne, 
we  ihould  be  led  to  conceive  (what  I believe  to  be  the  truth)  that 
they  open  very  irregularly.  “ Non  tutte  quelle  vene  Iboccano  ob- 
“ liquamente  ad  un  rnodo  nel  feno,  come  non  a tutte  la  membrana 
“ interna  del  medeumo  fomminiftra  quella  valvuletta,  che  pure  a mo* 
“ di  lingua,  di  briglia,  di  mezza  luna  frequentementc  ne  ottura  la 
“ met'a,  il  terzo,  o minor  parte  degli  orifici.”  Malacarne,  p.  94. 

the 
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the  fame  bodies  which  Ruyfch  fo  frequently  mentions  as 
little  particles  of  fat,  and  which  others  have  taken  to 
be  the  glands  of  the  pia  mater  *.  Vicq  d’Azyr,  in  his 
xxxiiid  plate,  fig.  14,  has  confounded  them  under  the 
name  of  the  glandulas  Pacchioni  f.  Of  thefe  veins 
lying  upon  the  furface  of  the  brain,  there  is  one,  or 
very  often  there  are  two  large  veins  on  each  fide,  and 
which  enter  generally  pretty  far  back  in  the  fmus,-  and 
are  fomewhat  peculiar  from  their  greater  fize,and  their  fe- 
micircular  courfe.  Thefe,  from  their  ftate  of  dilatation, 
and  the  colour  and  fluidity  of  their  blood,  will  be  found 
in  morbid  diffedtion,  to  mark  fufficiently,  in  many  in- 
flances,  the  charadter  of  the  venous  fyflem  of  the  brain. 
There  is  again  another  vein  fomewhat  peculiar  in  its 
courfe : whilft  thofe  take  a fuperficial  courfe,  and  are 
upon  the  level  of  the  longitudinal  fmus,  it  gathers 
its  branches  upon  the  infernal  flat  furface  of  the 
left  hemifphere,  and  rifes  fo  as  to  infinuate  itfelf  into 

* “ Portio  pis  matris  in  liquore,  cujus  fuperficies  exterior  obnta 
“ variis  particulis  prominentibus  exiguis,  quas  pro  glandulis  habue- 
“ runt  nonnulli : cum  autem  fint  diverts  forms,  et  colore  pinguidinem 
“ reprsfentent,  pro  pinguidine  potius  illas  habeo  prsfertim  cum 
“ inter  duplicaturam  pis  matris  aliquoties  pinguidinem  invenerim.’5 
Thefaurus  Anat.  ix.  N°.  xlii.  Epift.  ix.  p.  8.  Thef.  v.  N°.  i. 

f We  fee  alfo  what  he  fays  in  the  Acad,  of  Sciences,  An.  1781, 
p.  502.  “ Elies  etoient  plus  ou  moins  recouvertes,  vers  leur  infer- 

“ tion  par  les  glandules  de  Pacchioni  ; les  ayant  examines  dans  plufi- 
“ ears  fujets,  j’ai  obferve  qu’elles  etoient  a peu-pres,  de  chaquc 
“ cote  au  nombre  de  dix,  douze,  ou  quinze.”  Ridley  calls  thefe 
“ carnous  adnefcences,”  betwixt  the  membranes,  p.  8.  As  to  the 
gland  which  Willis  affirms  to  be  fcattered  over  the  tunica  arachnoides, 
I could  never  fee  them.  Ridley. 
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the  inferior  part  of  the  finus  *.  All  thefe  veins  of  the 
furface  of  the  cerebrum  have  very  free  inofculations 
with  each  other. 

I cannot  any  where  better  obferve  the  negligence  of 
authors,  in  regard  to  the  glandulae  Pacchioni,  than  when 
fpeaking  of  the  mouths  of  thofe  veins  which  open  into 
the  great  longitudinal  finus. 

I .cannot  help  thinking,  that  many  of  our  bell  au- 
thors have  overlooked  entirely  the  importance  of  the 
glandulae  Pacchioni ; and  many  alfo  have  been  entirely 
ignorant  of  them.  We  have  already  mentioned,  that  a 
few  fmall  bodies  by  no  means  conftant  nor  regular,  were 
to  be  feen  upon  the  external  furface  of  the  dura  mater,  in 
the  courfe  of  the  longitudinal  finus,  or  at  no  great  diftance 
from  it.  We  have  mentioned  alfo  thofe  fatty-like  adhe- 
fions  of  the  roots  of  the  veins  as  they  enter  the  finus, 
and  which  rather  belong  to  the  pia  mater.  Both  thefe  are 
called  the  glandulae  Pacchioni  improperly.  The  bodies 
which  engaged  Pacchioni  and  Fautonus  in  fuch  violent 
difputes,  are  feen  on  the  infide  of  the  longitudinal 
finus,  and  are  connected  with  the  opening  of  the  veins  f; 

they 

* Vicq  d’Azyr. 

f “ Ip  longitudinal!  finu,  immediate,  fub  membranous  expanfioni- 
,c  bus,  in  areolis  chordarum  Willifianarum,  quin  et  fupra  eafdem  chor- 
“ das  confitte  funt  inunaeras  glandulse  conglobatte,  propria,  et  tenuif- 
ss  fima  membrana,  veluti  in  facculo  conclufas  ; qua:  racematim  ut 
“ plurimum  cceunt ; raro  fparfim  difponiun'cur  : has  glandula:  utrin- 
“ que  ad  latera  falcis  mefforiae,  ab  ejufdem  apice  ad  balls  ufque  pof- 
“ ticam  partem  miro  prope  modum  artilicio  procedentes,  dorfo  la- 
“ certorum  accumbunt,  & partim  ab  horum  fibris,  partim  ab  iis, 
“ quae  a chordis  emergunt,  firmantur,  atque  invicem  alligantur,  ita 
**  Ut  non  nifi  lacerat  acu  disjungi  poffint.”  Vide  Pacchioni,  p.  126. 

Is  Sinn 
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they  appeal-  of  a flefhy  colour,  projecting  like  papillae, 
or  like  the  granulations  of  a fore.  Pacchioni  fays, 
“ Ovorum  inftar  bombycinorum  apparent,”  which  de- 
fcribes  their  conglobate  appearance  ; but  they  are  of  a 
pale  flefhy  colour,  which  Pacchioni  fays  is  owing  to 
their  being  furrounded  with  mufcular  fibres.  I have 
added  the  plate  of  Pacchioni,  and  contrafled  it  with 
a more  natural  drawing  of  them.  The  preparation  from 
which  Pacchioni  had  taken  his  plate,  was  previoufly 
macerated  in  vinegar.  'Thefe  bodies  being  foft  and 
vafcular,  have  allowed  the  minute  injection  to  tranfude 
in  fome  of  the  experiments  of  anatomifts,  which  has 
given  rife  to  the  opinion  of  the  aCtual  communication 
of  the  arteries  of  the  dura  mater  with  the  finufes.  As 
to  their  ufe  *,  I am  in  confiderable  doubt.  Joan.  Fau- 
tonus  (in  his  letters  to  Pacchioni)  conceives  that  they 
give  out  a fluid  into  the  finus,  to  dilute  the  venous 


“ Sinu  longitudinal:  aperto,  in  confpe&um  veniunt  corpufcula  ro- 
“ tunda,  & fubrotunda,  milii  forma,  (a  clariff.  viro  Pacchiono  de- 
“ tedfa)  haec  magnitudinem  aciculse  vulgaris  caput  haud  fuperant, 
“ nili  per  microfcopium  introfpiciantur,  aut  ex  duobus  corpufculis 
“ combinentur.”  Ruyfch,  Thef.  vii.  N°.  xxxiv.  From  this  we 
fee  how  various  the  fize  of  thefe  bodies  is.  In  the  next  paragraph 
he  obferves,  “ Vix  et  ne  vix  quidem  .ullum  ex  dibtis  corpufculis  vi- 
“ dere  poteft.” 

* It  is  curious  that  thefe  bodies  are  confined  to  the  longitudinal 
finus.  “ Mirum,  Sc  asque  animadverfione  dignum  eft,  hafce  glam- 
“ dulas  ad  folius  longitudinalis  finus  latera  reperiri  cum  in  laterali- 
“ bus  finubus  vel  nunquam,  vel  raro  admodum  per  pauca  earundem 
“ veftigia  adnotentur,  ubi  praefertim  prsefati  canales  deorfum  incli- 
“ nare  incipiunt,  antequam  ab  interfeptorum  dorfo  difcedant.”  Parc- 
chioni,  p.  127. 

blood. 
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blood  *.  Pacchioni  defcribes  duels  paiTmg  from  them 
to  the  pia  mater,  (which  are  thofe  connections  that  we 
have  already  remarked,)  and  conceives  that  they  lubri- 
cate the  furface,  or  communicate  with  the  fubltance 
of  the  brain ; and  that  they  are  prelfed,  and  their  fecre- 
tion  promoted  by  the  motion  of  the  chordae  Willifianae, 
and  the  aCtion  of  the  dura  mater  f. 

I Ihould  rather  conceive  that  they  had  a valvular 
aCtion  on  the  mouths  of  the  veins  ; they  projeCt  from 
the  mouths  of  the  veins  into  the  finus,  and  the  blood 
palling  from  the  veins  mult  filter  through  them,  and  be 
checked  in  its  retrograde  courfe,  and  perhaps  obltruCt- 
ed  in  its  natural  courfe  when  they  are  enlarged.  As 
thefe  bodies  differ  very  much  in  the  variety  of  fubjeCts, 
they  mull  fometimes  impede  the  free  egrefs  of  the 
blood  from  the  veins  of  the  cerebrum  into  the  longitu- 
dinal finus,  and  caufe  difeafe,  efpecially  as  they  are 
fofter  and  larger  in  old  men  j.  At  all  events,  they  are 
too  much  overlooked  in  morbid  dilfeCtion. 

The  veins  which  anfwer  to  the  arteria  corporis  callofi, 

* <l  Ego  aqueum  humorem  in  glandulis  egregari,  fluere  lym- 
v pham  in  tubulis,  quos  tecum  lymphaticos  appello,  nunquam  negave- 
“ rim,  fedliquidi  fluxum  ab  utrifque  verfus  finum  magis,  quam  verfus 
“ ambitum  cerebri  verifimilem,  magifque  naturae  legibus  confonum 
“ effe  aflirmo.”  Fautonus  Epift.  D.  A.  Pacch.  Oper.  Paccb. 
177. 

j-  “ Ex  iis  autem  in  minimum  quidem  vafculum  lymphaticum  pro- 
“ dire  confpicere  potui.”  Ruyfch. 

f “ Fibris  carneis  tenuiffimis  circumambiuntur  fingulce,  unde 
“ colorem  carneo-pallidum  nancifci  videntur : in  fenibus  vero,  in 
quibus  hujufmodi  fibrae  enervatae  nimis-laxantur,  et  ferme  difpa- 
“ rent,  glandulac  albefcentes,  & magis  turgidas  cernuntur ; quod, 
“ Sc  in  hydrocephalicis,  comatofis,  & id  genus  aliis  obfervari  poffc 
0 aybitrarer.”  Pacchioni  Oper.  p.  126,  127. 

and 
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•and  which  are  feen  lying  upon  the  corpus  callofum  in 
a very  fine  cellular  membrane,  rife  and  pafs  into  the 
inferior  longitudinal  finus,  that  which  is  formed  in  the 
lamina  of  the  inferior  edge  of  the  falx. 

OF  THE  INTERNAL  VEINS  OF  THE  BRAIN,  AND  OF 
THE  CHOROID  PLEXUS. 

Under  this  title  of  the  internal  veins  of  the  brain,  the 
the  choroid  plexus  comes  naturally  to  be  confidered. 


the  Choroid.tlpxns&.'Vena  Galeni.  t akenfroiiLtlie 
Bram.&  Spread  so, as  to  Show  their  Connection 


l Cfiorozd  rt&cur  cf  the  rwhCSide  ? dletrus  of  the  leftside  Spi-azd out  AJrteriee  tv  tliit- 
.part, Where  illies  in  the  inferior  horn  4 PI eecur  of  the  f/Ventrie/e  formed  fy  the Junction 
of.  1.2.  5.  T'ena  (Ai/aii 


The  mod  remarkable  thing  in  the  ventricles  of  the 
brain  is,  that  they  have  lying  in  them  this  very  peculiar 
vafcular  ftrudture,  the  choroid  plexus.  The  lining 
^membrane  of  thefe  cavities  is  extremely  thin  and  fmooth, 

info- 


48  OF  THE  VEINS  OF  THE  BRAIN. 

infomuch,  that  fome  anatomifts  have  denied  its  exig- 
ence ; but  through  the  whole  ventricle  there  run  certain 
folds  or  plaits  of  this  membrane,  which  are  fo  loaded 
with  velfels  as  to  refemble  a flelhy  fubllance,  and  to  lofe 
altogether  their  refemblance  of  the  lining  membrane. 
The  plaits,  before  they  are  unravelled,  look  like  malfes 
of  tortuous  velfels,  lying  loofe  and  unconnected  in  the 
bottom  of  the  ventricles. 

The  largelt  portion  of  each  plexus  choroides  comes 
up  from  the  polterior  prolongation  of  the  lateral  ven- 
tricles ; they  then  run  forwards.  In  each  ventricle  they 
lie  in  the  groove,  betwixt  the  thalamus  nervi  optici  and 
corpus  ftreaturp ; and  cover  the  tenia  femicircularis  ge- 
minum.  Thefe  two  plexus  of  the  lateral  ventricles 
unite  under  the  anterior  crus  of  the  fornix,  and  form 
a fmall  plexus,  which  is  continued  upon  the  inferior 
furface  of  the  velum  iriterpofitum,  and  even  into  the 
third  ventricle.  Again,  there  is  a plexus  which  lies  in 
the  fourth  ventricle.  Vicq  d’Azyr  alfo  defcribes,  as 
occafionally  occuring,  little  infulated  plexus  attached 
to  the  veins,  branching  on  the  corpora  ftreata  *.  Thus 
each  divifion  of  the  brain  has  its  choroid  plexus. 

Thefe  vafcular  webs  mull  have  an  important  ufe. 
I Ihould  conceive  that  they  chiefly  fecreted  the  fluids 
of  the  ventricle  ; for  I believe  the  tortuolity  to  be  the 
moll  unequivocal  mark  of  the  activity  of  its  velfels. 

* “ Surle  cute  des  ventriculeslateraux,j’ai  quelquefois  obferve  de 
“ petits  plexus  choroides  ifoles,  que  accompagnoient  quelquefuns 
“ de  ces  rameaux  des  veins  de  Galien,  que  l’on  voit  paffer  fous  le 
“ taenia  femicircularis,  & s’etendra  fur  le  corps  Uric.”  Vicq 
d’Azyr  Memoir.  l’Acad.  Roy.  1781,  p.  540. 


This 


OF  THE  VEINS  OF  THE  BRAIN. 


49 


This  opinion,  however,  is  nothing  new  *.  Anothei  pre- 
vailing idea  was,  that  the  blood  accumulated  in  thefe 
convoluted  veffels  occafioned  fuch  a gentle  continued 
heat  as  favoured  the  circulation  of  the  fpirits  through  the 
cavities  of  the  brain,  and  preferved  the  fluidity  of  the 
water  of  the  ventricle  f . Great  variety  of  opinions  have 
prevailed  regarding  the  ftruclure  of  thofe  bodies.  We 
fee  them  confiding  of  knots  of  convoluted  veffels ; chiefly 
veins;  or  thefe  at  lead  are  mod  evident  from  their  fize, 
and  the  colour  of  their  blood.  Thefe  convolutions  of 
veffels  are  by  many  good  anatomids  defcribed  as 
glands.  Varolius,  Sylvius,  Wharthon,  Willis,  Santo- 
rini, and  Lieutaud,  condder  them  as  fuch  J.  Three 

* The  fuppofed  glands  of  the  plexus  choroides  were  conceived  to 
fecrete  the  fluid  of  the  ventricles.  Where  the  plexus  lies  upon  the 
pofterior  crura  of  the  fornix,  it  is  often  difeafed,  having  knots  like 
glands,  or,  being  raifed  into  vehicles,  like  hydatids.  “ Eas  bullas 
“ humorem  ventricuiorum  fecernere  ohm  conjeclura  fuit.  Verum 
“ vitio  cum  nafcantur  vix  perpetuum  habitum  generare  idoneae  erunt.” 
Haller,  tom  iv.  48. 

f See  Duverney,  tom  i.  p.  55.  “ Ut  enim  fanguis  intra  finuum 

“ cavitates  aggeftus,  Balnei  cahdioris  vicem  preftat,  quo  fpiritus  ani- 
“ males  in  extima  & corticali  cerebri  parte  uberius  diftillentur : ita 
“ fanguis  intra  plexus  hujus  vafa  exilia  contentus,  quo  iidem  fpiri- 
“ tus  in  penitiori  ac  medullari  fubftantia  idonee  circulentur,  Balnei 
“ minoris,  & magis  temperati  loco  efle  videtur.”  Willis  Cerebri 
Anat.  p.  47. 

f Galen  gives  a good  defcription  of  the  choroid  plexus ; he  de- 
fcribes  the  innumerable  veins  of  which  it  is  compofed,  and  their  join- 
ing the  fourth  finus  by  th£  vein  which  retains  his  name.  Some  have 
confufed  themfelves  with  a paflage  of  Ruyfch,  Thef.  iii.  No.  Ixv, 
Stc.in  which  he  is  fpeaking  of  the  choroid  plexus,  where  it  appears 
in  the  bafe  of  the  fcull,  from  the  bottom  of  the  fourth  ventricle. 
They  have  underftood  him  to  fay,  that  the  plexus  was  covered  not 
with  the  pia  mater,  but  with  the  tunica  araclinoides. 

vol.  m.  -E 
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fets  of  ARTERIES  pafs  up  to  the  PLEXUS  CHOROlDES', 
from  the  bafe  betwixt  the  crura  of  the  brain ; they  come* ** 
i ft,  from  the  curve  of  the  internal  carotid  artery  ; 2d, 
from  the  communication  betwixt  the  bafilar  and  carotid 
artery ; 3d,  from  the  bafilar  artery,  and  moft  pofterior 
part  of  the  branch  of  communication.  Thefe  arteries, 
which  are  fmall,  are  convoluted  into  great  minute- 
nefs  * in  the  membrane,  and  their  blood  is  returned 
by  veins,  which  taking  a very  tortuous  courfe,  feem  to 
entangle  their  branches,  and  form  a mefh  of  veins. 

The  blood  of  the  two  plexus  of  the  lateral  ventricles, 
and  that  of  the  third,  is  conveyed  into  the  velum  inter- 
pofitum,  or  that  membrane  which  ftretches  under  the 
fornix,  and  over  the  third  ventricle.  The  branches  of 
veins  alfo  which  extend  themfelves  upon  the  fides  of 
the  lateral  ventricles,  and  into  the  proceffus  digitalis* 
being  gathered  together  upon  this  membrane,  open  into 
the  vena  galeni,  or  rather  form  it. 

The  moft  remarkable  branches  of  veins  in  the  lateral 
ventricle  are  thefe : A confiderable  branch  is  feen  to 
colled  its  branches  upon  the  anterior  part  of  the  ven- 
tricle, and  in  the  anterior  fmus,  or  horn  of  the  ventricle. 
This  vein  runs  back  towards  the  anterior  crus  of  the 
fornix,  and  clips  under  it,  juft  above  the  communication 
of  the  ventricles;  and  joins  the  veins  in  the  velum  of 
Haller.  Other  fmall  veins  are  feen  collecting  their 
branches  upon  the  corpora  ftriata  ; and,  palling  un- 
der the  centrum  femi-circulare  geminuin,  conned 

* “ Huncce  plexum  nil  effe  nifi  arteriolas,  ad  vifum  fuccofas,  a 

naturali  conftitutione  arteriofa  non  nihil  recedentes,  mirumque  in 

**  modum  contorts,  ferpentinoque  modo  reptantes,  glandulafque 
“ reprefentuntes.”  Ruyfch,  Thef.v.  After,  qnartus  N°.  Ixviii.  Not.  2. 

4 them' 
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themfelves  with  the  plexus.  Again  feveral  branches 
of  veins  are  extended  in  the  pofterior  part  of  the  ven- 
tricle. Thefe  are  from  the  medullar)'  fubftance  of  the 
pofterior  lobe  of  the  cerebrum.  They  pafs  under 
the  pofterior  crus  of  the  fornix  and  join  the  vena 
galeni.  Laftly  a vein  remarkably  tortuous,  frequently 
full  of  blood,  pafles  forward  and  is  feen  at  intervals 
in  the  plexus  choroides.  This  vein  taking  an  acute 
turn,  joins  its  fellow  under  the  anterior  cnira  of  the 
fornix  and  is  reflected  backwards  and  under  the  fornix, 
fo  as  to  form  the  beginning  of  the  vena  galeni. 

The  vena  galeni  then  is  the  great  central  vein 
of  the  brain.  It  ftretches  from  the  extremity  of  the 
fourth  finus  into  the  internal  part  of  the  brain,  to  re- 
ceive the  blood  from  the  membrane  lining  the  ven-i 
tricles, — from  the  fubftance  of  the  brain, — from  the 
plexus  choroides, — and  from  the  velum  interpofitum* . 
It  lies  under  the  pofterior  part  of  the  corpus  callofum, 
under  the  fornix  and  above  the  nates  and  teftes.  It 
is  entangled  in  the  velum  itfelf.  It  confifts  of  two 
great  branches  which  lie  parallel  to  each  other,  and 
which  fometimes  have  the  appearance  of  being  twifted, 
and  thefe  unite  before  they  enter  the  fourth  cr 
ftraight  finus. 

In  the  basis  of  the  brain  the  veins  are  not  re- 
markable nor  do  they  require  any  defcription  diftindf 
from  the  finufes  into  which  they  open. 

* The  velum  lying  upon  the  nates  and  teftes,  and  adhering  to 
them  and  the  pineal  gland,  the  vena  galeni  receives  here  slfo 
veins  from  thofe  bodies,  and  from  the  ugper  part  cf  the  ceje 
bellum.  ' .. 
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They  are  fmall,  having  little  way  to  run ; and 
before  they  become  large  trunks,  they  empty  them- 
felves  into  the  numerous  leffer  finufes  betwixt  the’ 
dura  mater  and  bafe  of  the  fcull.  This  is  perhaps 
a provifion  againft  the  preffure  of  the  brain.  In  pal- 
ling into  thofe-  finufes,  the  veins  take  a long  oblique 
courfe  betwixt  the  lamellae  of  the  dura  mater ; which 
has  given  occafion  to  anatomifts  to  defcribe  many 
intricate  leffer  fmufes. 

OF  THE  PARTICULAR  SINUSES. 

Although  by  the  term  finus  we  are  to  underffand 
the  great  veins  of  the  brain,  yet  as  having  fome  cir- 
cumftances  peculiar  to  them  it  is  well  to  diftinguilh 
them  by  a d'iftinct  appellation. 

SUPERIOR  LONGITUDINAL  SINUS. 

This  is  a triangular  channel,  running  in  the  falx 
from  the  crifta  galli  of  the  sethmoid  bone  to  the  cru- 
cial ridge  of  the  occipital  bone.  It  is  not  conftant  in 
its  origin.  Sometimes  it  begins  from  a blind  foramen 
before  the  crifta  galli*.  Sometimes  from  the  orbital 
fimisf.  In  fome  fubjedts  it  begins  only  oppoftte  to  the 
fontanelle,  or  even  further  back,  and  then  at  once 
fweils  out  to  a large  fize. 

As 

* Malacarne,  Haller,  Gautier. 

f Tliefe  finufes  as  frequently  are  continued  into  the  inferior 
longitudinal  finus  or  into  the  circular  or  eliptical  finus  ; they  are  like 
aXure  ftreaks  under  the  dura  mater,  covering  the  orbital  procefs. 
“ Molti  fra  i voti  biflunghi,  ovali,  tondi,  irregulari,  che  fi  vidono  all% 
“ angolo  inferior  del  fono  L.  S.  Sono  caverne  cieche  © le  une  colle 

“ alttu 


W/////  ;)  ■'>'/*  ' /'<J  //y/ 


J<  / '■'// 

u/jA 


A //?< 


: a na.tt (a 


(UY:/?  W // r ..>YY  // 


Irzrfr.4o. 


1 OF  THE  VEINS  OF  THE  BRAIN.  53 

As  the  finus  pafles  backwards  it  is  gradually  en- 
larging for  the  reception  of  the  veins  from  the  furface 
of  the  cerebrum.  As  we  have  already  demonftrated 
by  the  marginal  plate  of  the  fedtion  of  the  longitudinal 
finus  (page  52),  the  bafe  of  the  angle  is  curved,  an- 
fvvering  to  a fulcus,  which  runs  in  all  the  length  of  the 
cranium,  from  the  aethmoid  bone  to  the  crucial  ridge 
of  the  occipital  bone.  The  lateral  planes  are  drawn 
tenfe  and  converge  into  an  accute  point ; the  angle 
formed  by  the  fplitting  of  the  internal  layers  of  the 
dura  mater,  is  ftrengthened  by  ftrong  flips  of  fibres, 
which  upon  the  infide  of  the  finus  have  the  e fleet  of 
making  it  irregular,  and  in  fome  degree  having  the  ap- 
pearance of  cells,  into  fome  of  which  cells  the  probe 
enters,  and  leads  to  the  veins  on  the  furface  of  the 
brain ; others  are  blind,  or  lead  to  lefler  finufes, 
which  not  unfrequently  run  parallel  for  fome  length 
to  the  great  finus ; or  the  probe  pafles  from  one  of  thefe 
cells  to  another.  Sometimes,  however,  the  finus  has 
no  fuch  irregularities,  but  is  ftraight  and  finooth 
through  its  whole  length  *. 


v\*-wa 

“ altre  communicanti  lafeiate  dai  gia  deferitti  fafei  della  fibrofa, 
“ fenza  che  ad  elfe  giunga  vafo  aliuno.”  Malacarne,  p.  94. 

“ Hae  cellulse  ab  expodto  finu  ad  verticem  ufque,  uberiores* 
“ atque  magis  amplae  perfpiciuntur,  et  inequaliter  hinc  inde  locantur ; 
“ ipfarum  plurimas  vacuae  funt  habentque  orificia  in  oppofitas  quad 
“ partes  hiantia  ; membrania  circumteguntur  quae  ell  inftar  valvulse 
“ femilunaris,  totam  tamen  cavitatem  non  occludentis ; reliquee  vero 
“ faveolas  tantummodo  impervias  reprefentant.”  Paccliioni,  p.  124. 

* The  internal  membrane  of  the  finus  is  perfectly  fmooth,  and  is 
continued  into  the  coats  of  the  internal  jugular  veins ; it  is  of  the 
fpfme  nature  with  the  internal  coat  of  the  vein. 

E 3 This 
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This  finus  has  in  fome  rare  inftances  been  found  of 
a fquare  fhape ; its  lower  furface  ferving  as  a roof  for 
another  finus  of  a triangular  form,  which,  for  fome  way, 
runs  parallel  with  the  great  finus,  and  which  was.  of 
courfe  alfo  included  in  the  lamina  of  the  falx — thefe 
Malacarne  calls  feni  fubalterni.  Irregular  Ieffer  finufes 
are  by  no  means  uncommon,  and  they  form,  fome- 
times,  communications  through  a great  extent  of  the 
longitudinal  finus ; or  again  it  will  be  found  that  the 
longitudinal  finus  deviates  confiderably,  in  fome  fub- 
jefts,  from  the  ftraight  line,  taking  a curve  or  circle, 
generally  behind  the  fontanelle ; or  it  fends  off 
branches,  which  again  unite  with  it ; or  it  is  fairly 
divided.  In  all  thefe  cafes  the  chords  or  fafciculi 
of  the  dtira  mater  flretch  out  over  the  finufes,  and  pro- 
tect them  from  compreflion. 

Inftead  of  reaching  backwards  to  the  crucial  line 
upon  the  occipital  bone,  the  longitudinal  finus  has  been 
found  to  divide  at  the  beginning  of  the  lambdoidal 
future,  and  to  follow  them  in  a direction  towards  the 
petrous  bone  * while  the  lateral  finufes,  running  in  the 
duplicature  of  the  tentorium,  were  reduced  to  a very 
Harrow  compafs. 

From  the  ftrength  of  the  connections  of  the  finufes, 
and  from  the  languid  courfe  of  the  blood  through  them, 

I fcarcely  believe  that  the  finus  has  ever  fuffered  the 
d.iftention,  which  Malacarne  defcribes  in  fome  cafes. 

I fhould  rather  fuppofe  that  what  he  mentions  had  been 
natural  and  congenital  enlargements ; efpecially  con- 

* Malacarne,  part  u 148. 

- 
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fidering  that  the  finufes,  like  the  other  veins  of  the 
body,  are  very  apt  to  be  irregular. 

LATERAL  SINUSES,  OR  THE  FIRST  AND  SECOND  OF 
THE  ANCIENTS. 

The  lateral  finufes  are  formed  by  the  fplitting  of  the 
lamina  of  the  tentorium,  as  the  longitudinal  finus  is  by 
that  of  the  falx.  From  the  crucial  ridge  of  the  occi- 
pital bone  they  ftretch  nearly  horizontally  ; following 
the  connections  of  the  tentorium  in  a direction  toward 
the  petrous  bone  ; then  they  take  a curve  downwards 
and  forwards,  to  terminate  in  the  internal  jugular 
vein ; palling  through  the  foramen  lacerum  of  the 
temporal  and  occipital  bones. 

Very  frequently  the  one  lateral  finus  is  larger  than 
the  other — generally  the  right  is  the  larger,  and  fome- 
times  the  left  is  entirely  wanting  *. 

They  diverge  from  the  termination  of  the  fuperior 
longitudinal  finus  at  the  crucial  point  of  the  occipital 
bone : but  fometimes  they  are  irregular,  diverging 
higher,  and  even  palling  round  in  the  circle  of  the 
pofterior  part  of  the  cranium,  at  fome  diftance  from 
the  tentorium  f. 

The  right  lateral  finus  for  the  moll;  part  begins 
higher  than  the  left.  It  is  generally  longer,  and  may 
be  confiaered  as  the  continuation  of  the  longitudinal 
finus.  Nay,  in  fome  fubjeCts,  the  right  or  left  lateral 
finus  begin  from  the  longitudinal  one,  while  that  of 
the  other  fide  is  continued  from  the  fourth,  or  the  tor- 

* Lietitaud  Anat.  Hift.  -j-  Malacarne. 
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cular  hierophili ; and  the  lateral  finufes  are  feparated 
at  their  origin  by  a membraneous  ifthmus — if  it  fhould 
happen  that  the  left  lateral  finus  receives  the  fuperior 
longitudinal  one,  it  would  be  found  to  be  four  times 
the  fize  of  the  right ; fometimes,  alfo,  the  longitudi- 
nal finus,  turning  to  the  right,  is  continued  into  the 
finus  of  that  fide  ; and  the  left  lateral  fmus  opens  or 
begins  by  two  or  more  irregular  holes 

I have  feen  a more  remarkable  variety  of  the  lateral 
finufes.  The  blood  which  fhould  flow  from  all  thofe 
parts  of  the  brain  from  which  the  fuperior  and  inferior 
longitudinal  fmus,  and  the  vena  Galeni,  and  fourth 
finus  are  derived,  leemed,  inftead  of  palling  by  the 
root  of  the  tentorium,  to  have  forfaken  thefe  channels ; 
the  lateral  fmufes  were  left  diminutive  ; and  the  blood 
had  taken  a courfe  in  the  trafl  of  the  pofterior  occipital 
finufes,  and,  after  incircling  the  foramen  magnum,  it 
gained  its  ufual  outlet  f. 

The  angles  of  the  lateral  finufes  are  flrengthened  by 
membraneous  fafciculi ; which  pafs  radiated  from  point 
to  point,  or  are  confufedly  intricated ; betwixt  thefe 
the  veins  enter  as  in  the  longitudinal  fmus ; where  the 
fmus  defcends  from  the  level  of  the  tentorium  in  the 
angle  formed  by  the  occipital  and  petrous  bones,  there 
are  many  ftrong  irregular  fafciculi  of  fibres  : under  this 
point,  being  no  longer  prote&ed  from  compreflion,  by 
their  triangular  fhape  and  the  tenfion  of  the  tentorium, 
the  fmufes  are  irregular;  they  are  now  funk  in  the 

* See  Morgagni  Adverfaria  VI.  tab.  i.  fig.  1. 

f There  are  inftances  of  the  lateral  finufes  opening  into  the  exter- 
nal jugular  vein. 
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fulci  of  the  bones,  and  the  dura  mater  fpreads  its  flieath 
over  them. 

The  great  irregular  cavity  *,  in  which  the  extremities 
of  the  lateral  fmufes  lief,  and  the  foramen  lacerum 
have  much  variety,  and  their  ftraightnefs  feems  to 
afted  the  fize  of  the  finus  in  its  whole  length  +. 

OF  THE  INFERIOR  LONGITUDINAL  SINUS. 

The  inferior  longitudinal  fmus,  or  fimply  the  Ieffer, 
or  inferior  finus  of  the  falx,  runs  in  that  edge  of  the 
falx  which  penetrates  betwixt  the  hemifpheres  of  the 
cerebrum.  It  is  extremely  fmall  towards  the  fore  part 
of  the  falx ; but,  as  it  paffes  backwards,  it  goes  on  in- 
creafing  by  the  acceffion  of  veins  which  come  from  the 
hemifpheres,  and  corpus  callofum,  and  from  the  falx 
itfelf.  It  is  formed  betwixt  the  lamina  of  the  falx. 
Sometimes  it  runs  in  its  very  edge,  but  as  frequently 
a little  way  removed  from  it ; fometimes  it  is  found 
beginning  very  far  back  in  the  falx.  The  fore  part  of 
it  is  more  like  a vein  running  in  the  falx  than  a finus. 
it  is  in  general  to  be  feen  more  fuperficial,  and  in 
every  refped  like  a vein,  (there  being  no  provifzon  for 

* Lower  conceives  that  the  fize  of  the  jugular  fofla  was  the  effeft 
of  the  reflux  of  the  blood ; and  that  the  greater  fize  of  the  finus  of 
the  right  fide  was  to  be  traced  to  the  praftice  of  nurfes  laying  their 
children  chiefly  on  the  right  fide  ! See  alfo  Morgagni  Adverfaria 
Anat. 

t See  Willis  Anatom.  Cereb.  Hum.  p.  29,  and  the  plate. 

f Some  very  large  veins  open  into  the  lateral  finus;  they  are 
cerived  from  the  pofterior  lobes  of  the  cerebrum  and  the  cerebellum. 
J.  hefe  infinuating  irregularly  betwixt  the  lamina  of  the  tentorium, 
and  running  for  fome  way,  have  been  confidered  as  additional  finufes. 
See  Haller,  tom.  iv.  p.  149. 
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preferring  it  from  compreflion)  upon  one  fide  of  the 
falx.  It  very  often  takes  a waving  courfe  upon  the 
falx  \ while  it  receives  veins,  which  branch  in  the 
fubftance  of  the  falx,  and  form  communications  be- 
twixt it  and  the  fuperior  longitudinal  finus.  It  opens 
into  the  ftraight  or  internal  fmus,  near  the  edge  of  the 
tentorium. 

OF  THE  INTERNAL,  STRAIGHT,  OR  FOURTH  SINUS  *. 

I would  call  this  the  internal  fmus,  from  its  fitua- 
tion,  but  more  particularly  from  its  receiving  the  veins 
from  the  internal  part  of  the  brain.  This  fmus  is 
formed  chiefly  by  the  vena  galeni ; which,  coming  out 
from  betwixt  the  corpus  collofum  and  tuberculi  qua- 
drigemini,  enters  betwixt  the  lamina  of  the  middle 
part  of  the  tentorium,  where  it  is  united  to  the  falx ; 
fo  that  by  the  tenfion  of  thefe  two  partitions  this  fmus 
is  drawn  into  a triangular  form,  and  is  as  incomprefli- 
ble  as  thofe  finufes  which  run  connected  with  the 
bone. 

It  opens,  for  the  moll  part,,  by  an  oval  mouth, 
formed  by  flrong  pillars  of  fibres,  into  the  left  lateral 
fmus,  rather  than  dire&ly  in  the  middle  of  the  com- 
munication of  the  three  great  fmufes.  We  fhall  find 
this  like  the  other  fmufes  fuffering  confiderable  variety ; 
or  irregular  fmaller  fmufes  will  often  be  found  running 
betwixt  the  lamina  of  the  tentorium. 

* Sinus  quartus,  Perpendicularis.  Haller — The  fourth  finus  ; the 
two  lateral  being  the  fil'd  and  fecond,  and  the  longitudinal  being  the 
third  finus. 


POSTERIOR 


©F  THE  VEINS  OF  THE  BRAIN*  £9 

POSTERIOR  OCCIPITAL  SINUSES. 

Thefe  are  fo  called  in  oppofition  to  fome  irregular 
and  fmall  fmufes,  which  run  upon  the  occipital  bone 
before  the  great  foramen.  The  posterior  occrpr- 
tal  sinus  lies  in  the  little  falx  of  the  cerebellum  ; it 
rifes  upwards,  and  opens  into  the  common  union  of 
the  longitudinal  and  lateral  fmufes ; it  commonly, 
however,  lies  rather  to  the  left,  and  empties  itfelf  into 
the  left  lateral  finus.  It  is  by  no  means  * conllant ; 
like  the  other  leffer  fmufes  it  is  fubjeft  to  great 
variety  ; and,  before  it  rifes  into  the  tentorium,  or 
empties  itfelf  into  the  larger  finufes,  it  has  a communi- 
cation or  emilfarium,  by  which  part  of  the  blood  may 
pafs  into  the  external  veins,  through  a foramen  in  the 
centre  of  the  occipital  bone  t* 

the  inferior  lateral  sinuses. 

The  inferior  lateral  finufes  are  ftill  more  rarely  to  be 
found  than  the  laft,  in  fo  much  that  Vicq  d’  Azyr 
lays  he  never  has  feen  them.  They  run  in  the  lamina, 
or  under  the  dura  mater,  of  the  poflerior  foffa  of  the 
bafe  of  the  fcull ; that  is  the  hollow  of  the  occipital 
bone,  which  is  under  the  tentorium.  They  are  fo 
irregular  that  they  frequently  occur  in  one  or  other 
fide  only.  They  communicate  with  the  poflerior  part 

* Vicq  d’Azyr. 

f Malacarne.— -' This  finus  is  fometimes  double ; or  it  has  two 
branches  encircling  the  poflerior  margine  of  the  occipital  hole ; or,  as 
I have  already  obferved,  it  takes  the  office  of  the  great  fuperior 
lateral  finufes,  and  empties  it  into  the  foramina  lacera  ; or  they  com- 
municate with  the  vertibral  veins.  See  Obfervations  fur  un  dilata- 
tion. finguliere  des  finus  occipitaux,  Mem.  de  l’Acad.  Roy.  Anno 
P-  596, 
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of  the  foramen  lacerum  ; with  the  poflerior  petrous 
finus  or  vertebral  veins ; or  laftly  they  occur  as  an  ir- 
regular colle&ion  of  channels  running  in  the  feveral 
neighbouring  fmuofities 

We  fee  then  that  there  is  a point  of  union  for 
all  thefe  finufes,  which  we  have  not  as  yet  defcribed : 
we  fee  that  the  fuperior  longitudinal  finus,  the  two 
lateral  finufes,  the  fourth  (and  confequently  the  in- 
ferior longitudinal  finus),  and  the  poflerior  occipital 
iinus,  unite  at  the  cruyial  fpine  of  the  occipital  bone. 
This  is  the  torcular  hierophili  f,  torcular,  lacuna, 
platea,  tertia  vena,  palmentum,  pelvis,  laguncula.  It 
was  natural  that  the  attention  of  the  ancients  fhould  bo 
drawn  to  this  part ; for,  upon  opening  this  union  of 
the  finufes,  we  find  a large  irregular  cavity,  which 
feems  to  be  particularly  ftrengthened  by  thefe  flrong 
facficuli  of  fibres,  which  . form  the  fupport  of  the 
finufes  J.  Ignorant  of  the  circulation,  imagining  that 
the  blood  afcended  by  the  great  jugular  veins  to  the 
lateral  finus,  and  feeing  that  the,  lateral  finufes  opened 
into  this  central  cavity,  they  conceived  that  the  blood 

* “ Independente  dai-feni  lateralia  inferior!  ho  veduta  trade  robufte 
Iamine  e le  fibre,,  dalle  quali  incomincia.  craffifiimo  l’imbuto  verte- 
“ brale  intorno  al'maggior  foro  del  cranio  una  quantita  di  caverne,  di 
**  cellule  communicant!  infieme,  le  quali  formavario  nn  feno  circolare 
“ irregolariflimo  appoggiato  fulla  parte  fuperiore,  o lia  ful  margine 
interno  del  foro  medefnno.”  Malacarne,  p.  113,  nq. 
b Herophilus  was  a Greek  phyfician,  a difciple  of  Praxagoras, 
and  cotemporary  with  Erafiftratus. 

j «*  Deinde  et  illia  per  fe&ionem  fcalpellum  injiciens,  furfum 
“ adigere  conoberis  ad  ufque  verticem  ubi  venae  duae  invicem  congre- 
“ diuntur ; quam  regionem  Herophilus  nominat  lenon,  torcular 
“ Galen.  Lib.  Nonus  de  Cerebri,  & c.  Dilfeflione.” 
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defined  for  the  brain  underwent  an  operation  there, 
and  was  thence  fent  through  every  part  of  the  brain  *. 

OF  THE  LESSER  SINUSES  IN  THE  BASE  OF  THE 
SCULL. 

Befides  thofe  larger  finufes  which  we  have  defcribed, 
and  which  convey  back  the  great  proportion  of  blood 
circulating  in  the  brain,  there  is  a fet  of  leffer  finufes 
which  lurk  betwixt  the  dura  mater  and  the  anterior 
part  of  the  bafe  of  the  fcull.  Thefe  laft  are  fully  more 
intricate  than  the  others ; they  lie  upon  the  irregular 
furface  of  the  fphenoid,  temporal,  and  occipital  bones  ; 
and  tend  backwards  to.  the  great  embouchoir  formed 
by  the  irregular  hole  in  the  temporal  and  occipital 
bones. 

THE  SPHENOIDAL  SINUSES. 

The  superior  sphenoidal  sinuses  ai*e  feated  in  a 
fold  of  the  dura  mater,  on  the  internal  margin  of  the 

* “ Coeuntes  autem  in  vertice  capitis,  quae  fanguinem  deducunt 
“ meningis  duplicaturae,  in  locum  quendam  vacuum  quad  cifternam 
“ (quem  faneob  idipfumHerophilustorcular  folet  nominare,)indevelut 
“ ab  arce  quadam  omnibus  fubjeftis  partibus  rivos  mittunt ; quorum 
“ numerum  nemo  facile  dixerit,  quod  partium  nutriendarum  numerus 
“ fit  infinitus.  Manant  autem  rivorum  nonulli  quidem  ex  medio  ipfo 
“ loco  in  totum  cerebellum,  fefti,  ac  derivati,  eodem  prorfus  modo, 
“ quo  ii  qui  in  areolis,  alii  autem  ex  parte  anteriore  feruntur,  ea 
“ fcilicet  qua  torcular  excipit  dixeris  utique  velut  rivum  quendam 
“ fanguinis,  quem  et  ipfum  ex  craffa  meninge  admodum  ingeniofe 
“ fabricata  eft,  partibus  enim  ipfius  meningis  quae  fanguinem 
“ duxerunt  ad  torcular  appulfis,  dimiflaque  illinc  aliqua  in  partes 
“ fubjedlas,  non  amplius,  quod  fuperarat,  uni  venae  concredidit,  fed 
“ preterea  ex  craffie  meningis  partibus  anterioribus  extenfis  rivulum 
“ efficit,  ex  quo  primum  multos  rivulos  per  totam  viam  produxit.” 
Galen,  cap.  vi.  de  torcular . Et  quo  paP.o  vena  :ntra  cerebrum  dijlrl - 
buantur. 
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wing  of  Ingraflias,  and  before  the  great  wing  of  the 
fphenoid  bone;  they  receive  the  blood  in  part  from 
the  orbit,  and  from  the  dura  mater ; they  open  into 
the  cavernous  finus,  or  perhaps  into  the  opthalmic 
finus,  which  of  courfe,  for  the  mofl  part,  conveys 
the  blood  into  the  fuperior  or  inferior  longitudinal 
finus. 

The  inferior  sphenoidal  sinus  is  very  irregular 
and  inconftant.  It  is  in  the  dura  mater,  covering  the 
great  wing  of  the  fphenoidal  bone  : the  blood  of  this 
fmus  is  emptied  into  the  cavernous  finus,  or  efcapes  by 
emefiarii  into  the  trunk  of  the  temporal  veins. 

The  anterior  clynoid  sinus. — The  pofterior 
clynoid  finus,  or  eliptic  fmus,  and  the  circular  fmus, 
are  one  and  the  fame  ; the  difference  confifts  only  in 
the  manner  of  defcribing  them  ; the  circular  sinus 
lies  within  the  clynoid  proceffes  of  the  fphenoid  bone, 
and  furrounds  the  glandula  pituitaria  *. 

As  this  circular  fmus  opens  upon  each  fide  into  the 
cavernous  fmus,  it  is  not  unaptly  divided  into  two 
the  anterior  half  of  the  circle,  being  the  anterior 

* Ridley  defcribes  it  in  thefe  words  : “ Another  I difcovered  by 
“ having  injected  the  veins  with  wax,  running  round  the  pituitary 
“ gland  on  its  upper  fide,  forewardly  within  a duplicature  of  the 
“ dura  mater,  backwardly  between  the  dura  mater  and  pia  mater, 
“ there  fomewhat  loofely  flretched  over  the  fubjacent  gland  itfelf, 
“ and  laterally  in  a fort  of  canal  made  up  of  the  dura  mater  above, 
w and  the  carotid  artery  on  each  outfide  of  the  gland,  which,  by 
“ being  fattened  to  the  dura  mater,  above  and  below,  at  the  bafis  of 
“ the  fcull,  leaves  only  a little  interftice  betwixt  itfelf  and  the  gland.” 
(Accuratius  tamena  Rilleyo  defcriptus eft.  Haller.) 

But  Ridley  is  alTumipg  merit  to  himfelf.  Brunr.erus  defcribes 
this  finus. 

clynoid 


OF  THE  VEINS  OF  THE  BRAIN.  63 

clynoid  fmus  of  feme  author  ; the  pofterior  half  (which 
is  in  general  wider),  the  eliptical  or  pofterior  clynoid 
fmus,  or  femilunar. 

This  fmus,  like  moft  of  the  leffer  finufes,  is  irregular 
in  its  lhape,  its  fize,  its  communications,  and  its  origin  *. 
Its  natural  communication  is  with  the  cavernous  fmus, 
which  in  fadt  encroaches  upon  its  fide  ; it  will  be  found 
to  communicate  alfo  with  the  fphenoidal  finufes,  and 
the  obliqui  or  petrous  fmufes  f : at  one  time  the  anterior 
half  of  the  circle  is  wanting ; at  another  the  pofterior  +. 

THE  CAVERNOUS  SINUS. 

The  cavernous  fmus  is  a great  irregular  centre  of 
communication  with  the  leffer  finufes  in  the  bafe  of  the 
fcull.  This  fmus  is  funk  upon  each  fide  of  the  fella 
turcica,  and  is  formed  in  the  irregular  fplitting  of  the 
lamella  of  the  dura  mater  : it  is  of  a triangular  lhape ; 
it  extends  from  the  fides  of  the  fella  turcica,  even  to 
the  foramen  fpinali  §.  The  pointed  extremity  of  the 
tentorium,  which  extends  forwards  from  the  angle  of 
the  petrous  bone  to  the  pofterior  clynoid  procefs, 
covers  and  protects  it.  The  cavernous  fmus  is  different 

* “ Varie  fono  le  origini,  e le  foci  di  quello  feno.  Alcune  volte  il 
“ fondo  della  foffa  pituitaria  vi  invia  due  canaletti  longitudinal!, 
“ che  fcorrono  ful  dorfo  di  quelle  due  pieghe  fottili  falcate  ond-ie 
“ tripartita  la  glandula  pituitaria.  Altre  volte  la  foffa  divifa  per 
“ traverfo  da  una  fimil  piega  che  pure  ha  ful  dorfo  il  fuo  feno, 
**  alio  elittico  lo  invia.5’  Malacarne,  p.  123. 

f Haller,  tom.  iv.  p.  154. 

f “ Nunc  anterior  nunc  pofterior  ejus  arcus  amplior  eft  ; nunc  ante- 
“ rior  nunc  pofterior  eju3  arcus  deficit ; nunc  totus  ipfi  defideratur  j 
“ interdum  vere  duplicem  fuiffe,  referunt.”  Sornmerring,  vol.  v.  p.354. 

^ Malacarne. 
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from  all  the  others  ; it  is  an  irregular  cavity,  full  of 
fibrous  cords  traverfing  it,  which  gives  it  a kind  of 
cellular  appearance.  It  is  like  a difeafed  part  into 
which  the  blood  had  been  driven,  till  the  cellular  tex- 
ture had  been  diftended  and  partly  deftroyed.  After 
a minute  injection,  fmall  arteries  are  feen  to  ramify 
among  thefe  fibres ; the  internal  carotid  artery  rifes 
through  it,  and  the  fixth  pair  of  nerves  is  involved  in 
it,  in  their  paffage  from  the  fcull. 

This  finus  is  the  centre  of  the  little  finufes  and  veins 
of  the  anterior  part  of  the  bafe  of  the  brain  and 
cranium  : four  or  five  veins  pour  their  blood  into  it, 
from  the  anterior  lobes  of  the  brain  and  the  foffa  filvii ; 
fometimes,  even  the  opthalmic  veins  open  into  this  re- 
ceptacle*. The  fuperior  and  inferior  petrous  finufes-, 
and  the  bafilar  finus,  open  into  it  behind ; the  circular 
before ; the  fphenoidal  finufes  and  veins  of  the  dura 
mater  upon  the  fide  ; while  the  right  and  left  finufes 
often  communicate  by  means  of  the  tranfverfe  finus. 
Befides  thefe  the  petrous  finufes  have  feveral  commu- 
nications, or  emiflaria  as  they  are  called,  viz.  by  the  in- 
ferior maxillary  foramen,  the  funnel  of  the  carotid 
artery,  through  which  defcends  a vein,  (the  vena  fo- 
dalis  arterise  carotids, ) which  terminates  in  the  pteri- 
goid  plexus  of  veins,  the  fphenoidal  fiffure,  the  inter- 
ofleous  finus  of  Malacarne  f. 

* This  vein,  the  vena  angolana,  makes  a very  remarkable  emiflaria, 
but  it  is  more  probable  that  the  blood  in  fuch  veins  runs  inwards 
than  that  it  efcapes  from  the  fcull  to  the  external  veins. — Cum  venis 
pofterioribus  frequentes  nexus  init.  Sommerring,  vol.  v.  p.  354. 

f The  Emiflaria,  4U.  of  Tabarini.  Obferv.  Anatom,  p.  42,  et. 
feq. 
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The  Transverse,  or  posterior  clynoid  sinus, 
runs  acrofs  from  one  oblique  finus  to  another  behind 
the  polterior  clynoid.  procelfes  *.  In  its  form  it  is  not 
peculiar,  nor  is  it  very  regular. 

There  are  two  petrous  sinuses,  the  anterior  and 
polterior,  or  the  inferior  and  fuperior  fmufes  ; thefe 
two  come  off  nearly  together  from  the  carvernous 
fmus,  and  running  back  upon  the  petrous  bone, 
terminate  in  the  lateral  fmufes  or  beginning  of  the 
internal  jugular  vein ; but  which  two  to  take  asr 
petrous  fmufes  is  a queltion.  For  example,  Malacarne 
flows  that  there  is  a finus,  by  no  means  uncommon, 
which  belongs  as  ItridUy  as  thofe  others  to  the  petrous 
portion  of  the  temporal  bone.  1 

He  calls  this  new  finus  the  anterior  petrous  finus ; 
and  the  fuperior  of  other  writers,  he  calls  the  polterior 
petrous  fmus ; and  the  inferior  petrous  finus  of  other 
writers,  as  it  lies  more  upon  the  cuneiform  apophyfis 
of  the  occipital  bone,  and  runs  flantingly,  he  calls  the 
oblique.  I would  on  the  contrary  confider  two  of 
thefe  as  the  petrous  fmufes ; the  oblique  finufes  of  Mala- 
carne, as  the  lateral  bafilar  finufes ; and  thofe  which 
run  on  the  middle  of  the  cuneiform  apophyfis,  as  the 
middle  bafilar  finufes. 

The  anterior  petrous  sinus  runs  upon  the 
anterior  face  of  the  petrous  bone,  from  near  the  fpi- 
nal  hole  f ; whence,  making  a femicircular  curve  in 

* In  truth  the  fuperior,  and  inferior,  or  oblique  fmus,  the  caver- 
nous, and  the  tranfverfe,  meet  nearly  at  a point. 

-j-  And  here  it  has  a tranfverfe  branch  of  communication  with  the 
cavernous  finus,  which  runs  under  the  extended  point  of  the  ten- 
torium. 
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the  angle  of  the  petrous  and  fquamous  portions 
of  the  temporal  bone,  it  terminates  in  the  lateral 
fmus. 

The  posterior  petrous  sinus*  lies  in  that 
pointed  extremity  of  the  tentorium,  which  flretches 
forward,  connected  with  the  acute  angle  of  the  pe- 
trous bone.  It  is  narrow  ; and  a fulcus  or  groove  on 
the  angle  of  the  bone  gives  a partial  lodgement  to  it ; 
it  palfes  from  the  cavernous  fmus  to  the  great  lateral 
fmus. 

The  lateral  basilar  sinus  f is  fhorter  and 
larger  than  the  lafl ; and  it  makes  an  oblique  curve 
from  the  cavernous  fmus  under  the  pointed  extremity 
of  the  tentorium,  which  is  continued  by  the  fide  of 
the  fella  turcica,  to  the  termination  of  the  lateral  fmus, 
or  rather  into  the  beginning  of  the  jugular  vein,  by  a 
channel,  feparated  by  a boney  lamina  from  the  ter- 
mination of  the  lateral  fmus ; or  it  is  continued  into  a 
vein  in  the  bafe  of  the  cranium,  which  afterwards  joins 
the  great  jugular  vein. 

The  middle  basilar  sinus.  This  fcarcely  de- 
ferves  the  name  of  fmus.  It  confifts,  in  general,  of  a 
few  cellular-like  communications,  formed  in  ftrong 
fibres  of  the  dura  mater,  which  here  partakes  of  the 
nature  of  a ligament.  Thefe  open  into  the  laft- 
mentioned  fmus,  or  fometimes  into  the  vertebral 
fmus. 

The  vertebral  sinuses  are  veins  included  in  the 
larhellte  of  the  dura  mater ; and,  divided  into  right  and 

* Or  fuperior  petrous  fmus.  Vicq.  d’Azyr. 
f The  inferior  petrous,  or  oblique  finus. 
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left ; they  defcend  into  the  tube  of  the  vertebrae,  on  its 
forepart,  and  pafs  down  even  to  the  facrum.  They 
are  connected  in  all  their  length  with  the  vertebral, 
dorfal,  and  lumbar  veins.  Thefe  finufes,  or  veins,  at 
each  vertebrae,  are  joined  by  a tranfverfe  branch ; they 
are  connected  at  the  top  of  the  fpine  with  the  bafilar  or 
anterior  occipital  finufes,  and  with  the  foffa  of  the  ju- 
gular vein. 

EMISSARIA  SANTORINI. 

<c  Venae  EmifTariae”  is  but  another  name  for  thofe 
leffer  veins  which  form  a communication  between  the 
finufes  within  the  head,  and  the  external  veins  in  the 
bafe  of  the  cranium.  Thefe,  then,  are  chiefly  the  op- 
thalmic  *,  maftoidean,  and  vertebral  veins.  But  the 
vena  fodalis,  arteriae  carotidae,  the  fmall  vein  which 
penetrates  the  parietal  bone  by  the  fide  of  the  fagittal 
future,  even  the  venae  arteriae  meningeae  fodales,  and 
the  little  veins  which  pafs  with  feme  of  the  nerves,  or 
through  the  fiffures  of  the  bone,  are  alfo  brought 
into  account.  To  thefe  a much  greater  importance 
has  been  attached  than  they  merit ; particularly 
in  apopleftic  affeftions  of  the  head,  they  are  fup- 
pofed  to  be  eminently  ufeful  in  emptying  the  fur- 

* “ Je  me  fuis  convair^u,  par  des  difieftions  multipliees,  que  les 
“ firms  caverneux  & orbitaires  communiquent,  par  un  plus  grand  nom- 
u bre  de  veinules,  avec  les  arrieres-narines,  de  forte  que  les  hemorrha- 
“ gies  critiques  qui  fe  font  par  les  nez,  dans  les  fievres  aigues,  ou  la 
“ tfite  eft  affeclee,  s’expliquent  facilement  par  ce  moyen,”  See. 
Vicq.  d’Azyr,  Acad.  Royale,  1781,  p.  504. 
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charged  finufes  and  veins  of  the  brain  into  the  extern 

nal  veins. 

But  thofe  leiTer  paffages  for  the  blood,  fuppofing  us 
to  be  affured  that  tire  blood  flowed  through  them,  from 
the  finus  to  the  external  veins,  are  inflgnificant,  when 
compared  with  the  great  out-let  of  the  internal  ju- 
gular vein;  to  which  we  have  feen  all  the  finufes 
tend.  But  the  accumulation  of  blood  in  the  vefifels  of 
the  brain  is  feldom  mechanically  produced ; it  is  a dif- 
eafe  in  the  aflion  of  the  fyllem  of  the  brain,  to  which 
we  become  more  and  more  liable  as  we  advance  in 
years : it  is  the  fame  gradual  change  which  is  operating 
on  the  venous  fyftem  from  infancy  to  old  age,  that 
caufes  this  clafs  of  difeafes  of  the  brain  to  be  peculiar 
to  advanced  life. 

The  importance  of  the  finufes  in  the  circulation  of 
the  blood  in  the  brain,  is  either  vaguely  defcribed,  or 
imperfectly  underflood  by  authors.  We  find  it  faid, 
that  the  finufes  fupport  the  blood  againfl  compreflion, 
and  protect  its  free  circulation.  This  to  me  feems  an 
erroneous  idea.  The  lefler  veins  are,  as  in  other  parts 
of  the  body,  and  have  no  fuch  provifion ; and  fince, 
within  the  head,  there  can  be  no  fuch  partial  compref- 
fion  as  in  the  limbs,  any  caufe  which  would  com- 
prefs  the  greater  veins,  were  they  not  fupported,  muff 
fall  upon  their  extremities  with  worfe  effedt.  The  cir- 
culation is  the  only  power  which  can  a£t  mechanically 
upon  the  brain ; but  this  can  never  caufe  a compreflion 
of  its  veins,  becaufe  the  increafed  a&ion  of  the  arteries 
mud  tend  more  to  the  diflention  of  the  veins  than  it 
will  be  the  oceafion  of  the  brain  compreffing  them. 
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The  more  general  idea  conceived  of  the  ufe  of  the 
finufes  is  nearer  the  truth;  viz.  to  prevent  the  hid- 
den and  violent  a&ion  of  the  mufcles  of  refpiration,  or 
of  the  mufcles  of  the  head  and  neck,  from  repelling  the 
blood  into  the  vena  cava,  or  internal  jugular  veins; 
and  confequently  preventing  the  impulfe  from  being 
communicated  to  the  blood  in  the  fmall  and  tender 
veins  of  the  brain,  which  might  endanger  a rupture  of 
them*.  Yet  this  is  not  exactly  the  manner  in  which 
the  finufes  preferve  the  leffer  veins ; they  do  not  fuffo- 
cate  nor  take  off  the  force  of  the  impulfe  from  the  re- 
gurgitating blood,  fo  much  as  they  would  do  if  they 
were  like  the  trunks  of  veins  in  other  parts ; because, 
being  incapable  of  diflention,  they  throw  the  undula- 
tion of  the  blood,  when  it  is  thus  checked  in  its  exit, 
backwards  upon  the  extremities  of  the  veins.  But 
then  the  effedl  is,  that  no  particular  vein  or  trunk 
receives  the  fhock;  all  fuffer  in  a leffer  degree,  and 
equally,  which  is  their  fafety.  All  the  veins  in  the 
bafe  of  the  brain,  which  would  be  liable  to  rupture,  or 
diflention,  from  receiving,  in  their  fudden  turns,  the 
fhock  of  the  blood,  checked  by  the  mufcles  of  refpira- 
tion, or  otherwife,  are  preferved  by  being  inclofed  in 
finufes,  and  covered  by  the  flrong  lamellae  of  the  dura 
mater.  The  leffer  veffels  again  are  removed  from  the 
fhock : its  for^e  is  fpent,  becaufe  it  has  fpread  among 
many  branches ; and  it  has  become  a general  impulfe 
upon  the  brain,  which  the  brain  refills,  becaufe  it  is 
imcompreffible. 

* Monro,  Nervous  Syftem,  p.  4, 
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That  the  brain  does  receive  fuch  an  impulfe,  in 
violent  coughing  and  {training,  is  fufficiently  evi- 
dent from  the  rifing  of  its  furface  on  thefe  occafions, 
when  it  is  accidentally  laid  open  by  fracture,  or  the 
trepan 

Although  the  obftruction  of  the  jugular  veins  were 
to  caufe  no  regurgitation  of  the  • blood  ; although  the 
fmufes  were  fuppofed  to  have  an  effect  in  preventing 
the  diftention  of  the  veins,  or  return  of  the  blood  to 
the  head ; {till  one  effect  of  the  continued  action  of  the 
arteries  is,  to  increafe  the  plethoric  ftate  of  the 
brain,  when  there  is  a ftagnation,  or  more  or  lefs  re- 
mora, of  the  blood  in  the  fmufes ; and  thence  it  is, 
that  in  every  interruption  to  the  free  exit  of  the  blood, 
the  diffention  muff  ultimately  fall  upon  the  extreme 
veffelsf. 

* The  older  phyficians,  obferving  the  connexion  betwixt  the 
motion  of  refpiration  and  of  the  brain,  conceived  that  the  air  was 
drawn  through  the  nofe  and  crebriform  bone  into  the  brain,  fo  as  to 
diftend  it.  Upon  this  hypothefis  followed  many  wonderful  cafes. 

We  have  already  mentioned  the  hypothefis  which  fuppofed  com- 
prclTion  and  relaxation  of  the  cerebrum  and  cerebellum  alternately, 
by  the  action  of  the  falx  and  tentorium. 

■j-  We  {hall  fay  that  thefe  veuels  cannot  fuffer  diftention,  unlefs 
there  be  fpace  given  for  their  inordinate  dilatation,  by  blood  propor- 
tionally fent  out  from  the  cranium.  But  there  is  a degree  of  diften- 
tion upon  them,  a tenfion  which  cannot  be  relieved,  nor  the  con- 
traction of  the  arteries  allowed.  The  impulfe  from  the  heart  and 
arteries  is  ftill  continued,  and  is  increafing  the  evil.  Bleeding  here 
relieves  this  aCtion,  and  diminifhes  the  danger  ; and  by  this  means  we 
can  fuit  the  activity  of  the  veffels  entering  the  brain,  to  the  tem- 
porary remora  in  thofe  which  convey  the  blood  out  of  the  head. 
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We  ought  not  to  confound  the  idea  of  incompreffi- 
bility  of  the  brain  with  that  of  a folid  fubftance,  which 
would  allow  no  motion  in  the  velfels  within  the  cranium, 
and  would  require  us  to  invent  fome  fpecious  means  to 
account  for  the  circulation  of  the  blood  in  the  brain, 
different  from  that  of  the  other  vifcera  of  the  body. 
Were  the  brain  thus  incompreffible,  or  rather  folid,  fo 
as  to  prevent  a free  action  of  the  velfels  within  the  cra- 
nium, then,  as  the  blood  enters  with  an  evident  pulfa- 
lion,  it  muff  necellarily  have  returned  by  the  veins 
with  a diftind  pulfation ; but  this  pulfation  is  loll  here, 
as  in  the  other  velfels  of  the  body,  before  it  returns  by 
the  finufes.  When  the  blood  is  fent  into  the  arteries 
of  the  brain,  by  the  Itroke  of  the  heart,  they  dilate ; 
and  this  dilatation  the  pliability  of  the  brain  allows,  by 
throwing  a comparative  degree  of  preffure  upon  the 
veins.  Again,  when  the  arteries  (during  the  dilatation 
of  the  heart)  are  in  adion,  and  contrad,  their  blood 
enters  the  veins,  fo  as  to  give  to  them  a degree  of  dila- 
tation equivalent  to  their  former  compreffion,  and 
which  now  gives  the  freedom  of  contradion  in  return 
to  the  arteries ; without  any  compreffion,  therefore,  of 
the  brain  into  a leffer  fpace,  there  is  an  adivity  allowed 
in  the  velfels. 

This  degree  of  motion,  communicated  through  the 
brain,  is  very  Tmall,  nor  does  it  affed  the  fundion  of 
the  brain;  as  we  fee,  when  the  fcull  is  laid  open,  and 
the  pulfations  of  the  arteries  are,  as  it  were,  accumulat- 
ed, in  their  effed,  to  one  point ; for  here  the  patient 
does  not  fuffer,  although  the  brain  beats  fo  as  to  be 
fenfible  to  the  eye.  The  accumulation  of  the  blood  in 

F 4 the 


OF  THE  VEINS  OF  THE  BRAIN. 


72 

the  brain  may  be  obftructed,  or  it  may  be  accelerated, 
until  this  velocity  aftedls  the  function  * : or  the  blood 
may  be  accumulated  ; but  during  this  accumulation  of 
the  blood  there  mull  be  a proportional  fpace,  freed  by 
the  abforption  of  the  brain  itfelf,  or  the  partial  accu- 
mulation of  one  part  of  the  vafcular  fyftem  of  the 
brain  mull;  neceflarily  be  accompanied  by  a deficiency 
of  the  other. 

* There  is  much  found  reafoning  and  ingenuity  wafted  on  the 
fubjeft  of  the  circulation  of  the  brain  : As  the  gentle  murmuring  of 
a ftream,  fays  Lower,  lulls  to  repofe,  while  the  mind  is  difturbed, 
or  the  imagination  awakened  by  the  din  of  a cataraft ; fo  lleep  is 
induced  by  the  gentle  flow  of  the  blood  in  the  brain,  or  flies  when 
the  circulation  is  accelerated.  As  the  fatigue  and  reft  of  the  body 
required  a variation  in  the  impetus  of  the  blood  towards  it,  the  ne- 
ceflary  confequence  was  a variation  in  the  degree  of  velocity  in  the 
circulation  and  quantity  of  blood  in  the  head,  and  this  to  Lower  is 
the  reafon  of  the  viciffitude  of  wakefulnefs  and  fleep.  The  Ample 
faft  of  the  effeft  of  preffure  upon  the  furface  of  the  brain  inducing 
an  oppreffion  of  the  fenfes  has  occafloned  all  their  theories  of  fleep 
to  turn  upon  this  one  idea  of  preffure  on  the  brain. 
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CHAP.  III. 

OF  THE  VENTRICLES  AND  INTERNAL  PARTS  OF 
THE  BRAIN. 


OF  THE  CAVITIES  OF  THE  BRAIN  IN  GENERAL. 

There  are  within  the  Brain  many  tubercles  and 
irregular  furfaces,  of  which  it  is  infinitely  more 
difficult  to  convey  an  idea  by  defcription  than  of 
the  external  parts.  Thefe  furfaces,  as  the  name  im- 
plies, lie  in  contact  without  adhering  ; and  form  what 
we  call,  though  not  perhaps  with  ftrict  propriety,  the 
cavities  of  the  brain.  Not  being  feparated,  they  are 
fcarcely  to  be  confidered  as  cavities,  although  they  be 
capable  of  diftention  by  the  infiltration  of  the  fluid 
into  them.  The  furface  of  the  cavities  or  ventricles 
of  the  brain  is  naturally  bedewed  with  a fluid  or  hali- 
tus,  which  flows  from  the  general  furface  of  the  ven- 
tricle, and  from  the  plexus  choroides.  This  moifture 
preferves  thofe  furfaces  from  adhefion ; during  life  and 
health  it  is  not  accumulated  fo  as  to  form  a fluid ; 
but  in  many  difeafes,  and  after  death,  it  is  effufed  or 
colledted  into  a fluid.  The  external  convolutions  of 
the  brain  we  have  feen  to  be  cineritious  on  the  furfaces  : 
the  internal  furface  of  the  brain  may  be  confidered 
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alfo  as  forming  convolutions ; but  they  are  chiefly 
medullary,  and  are  more  irregular,  or  rather  have  a 
greater  variety  of  fhape,  than  thofe  of  the  outer  fur- 
face. 

In  regard  to  the  ufe  of  the  ventricles  of  the  brain, 
fmce  the  hypothefes  of  file  older  phyficians  have  been 
tacitly  reje&ed,  no  opinion  has  been  offered,  except 
this,  that  “ they  feem  to  be  mad'e-of  a neceffary  con- 
“ fequence,  and  towards  the  greater  ufe  and  diftindtion 
te  of  parts or,  as  we  have  already  had  occafion  to 
mention,  that  the  ventricles  ferve  to  increafe  the  fur- 
face  of  the  pia  mater,  and  that  whatever  may  be  the 
purpofes  which  are  ferved  by  that  membrane  on  the 
furface  of  the  brain,  we  muff  fuppofe  the  fame  to  be  per- 
formed by  it  within  the  ventricles.  But  this  is  a con- 
clufion  which  may  not  be  altogether  fatisfadlory  to  an 
inquifitive  mind. 

It  is  neceffary  to  take  into  confideration  the  general 
peculiarities  of  the  brain  : we  find  that  within  the  fcull 
there  is  no  adipofe  fubftance,  though  it  pervades  every 
other  part  of  the  body.  We  at  once  fee  a reafon  for 
this.  It  is  evident  that  as  the  fat  is  fo  inceflantly  un- 
dergoing changes  (being  alternately  abforbed  and  de- 
pofited)  ; as  at  one  time  it  is  depofited  in  greater  quan- 
tities and  at  another  abforbed  ; as  it  is  in  perpetual  varia- 
tion according  to  the  prevailing  habits  of  the  body,  the 
proportion  of  exercife  taken,  or  the  ftate  of  the  health  ; 
its  continual  changes  would  have  the  very  worft  confe- 
quence  upon  fuch  a part  as  the  brain  ; that  if  accumu- 
lated it  would  opprefs  the  circulating  veflels  $ if  rapidly 
abforbed  it  would  be  followed  by  accumulation  or 
furcharge  of  the  veflels ; for  the  fcull  does  not  allow 
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of  diflention,  nor  is  it  pofiible  that  it  can  admit  of 
depletion. 

I conceive  the  ventricles  to  be  a provifion  for  allow- 
ing thofe  changes  to  take  place,  which  neceflarily, 
from  time  to  time,  arife,  or  are  occafioned  by  difeafe 
in  the  fubftance  of  the  brain  itfelf : they  prevent  an 
inftantaneous  bad  effedt.  When  fluids  diftend  the  ven- 
tricles, it  fometimes  occurs  to  us  that  the  fluid,  fe- 
creted  and  accumulated,  mull  have  comprefied  the 
fubftance  of  the  brain,  and  caufed  its  abforption  ; but 
I conceive  that  frequently  the  caufe  is  reverfed  ; the 
abforption  of  the  mafs  of  the  brain  being  the  difeafe  or 
its  confequence,  and  the  fluid  being  poured  out  in 
the  ventricles  to  fupply  this  deficiency  : I alfo  con- 
ceive that  the  collected  fluid  being  in  the  central  parts, 
is  a particular  provifion  by  which  the  whole  mafs 
of  the  brain  is  kept  uniformly  diltended ; whereas, 
if  the  furface  had  been  equally,  or  more  difpofed  to 
fuch  fecretion  of  fluid,  the  internal  parts  would  have 
fallen  flaccid,  qnd  been  comprefied  rather  than  fup- 
portegh 

There  cannot  be  a more  erroneous  notion  than  that 
in  Hydrocephalus  the  compreflion  produced  by  the 
fecreted  fluid  occafions  the  wafting  of  the  brain.  In 
that  difeafe  the  fubftance  of  the  brain  is  not  firm  and 
comprefied,  fo  as  to  prevent  the  veins  from  being 
completely  filled  5 but,  even  in  a very  early  ftage,  the 
mafs  of  the  brain  is  foft  and  fluid  ; the  veins  peculiarly 
diftended  or  enlarged  ; and  from  the  firft  or  inflamma- 
tory ftage  of  the  acute  hydrocephalus,  or  the  perma- 
nent ftate  of  the  chronic,  the  difeafe  is  not  a dropfy 
of  the  ventricles,  but  a univerfal  affedtion  of  the  brain. 

The 
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The  effect  of  the  difeafe  is,  that  there  is  a change  in 
die  relative  powers  which  inceflantly  fecrete  and  abforb 
the  brain  itfelf,  as  every  other  part  of  the  body  is  fe- 
creted  and  abforbed.  And  in  confequence ' of  this 
there  is  a diminution  of  the  folids  of  the  brain,  and  an 
accumulation  of  the  fluids  to  fupply  their  lofs. 

It  is  not  to  be  fuppofed  that  the  ancients,  fo  fertile 
in  their  hypothefes,  and  fo  eafy  in  their  proofs,  could 
negleCt  the  evident  importance  of  the  ventricles  of  the 
brain.  We  accordingly  find  that  the  fpirits  were  ma- 
nufactured in  thefe  cavities ; that  they  were  the  “ fpi- 
“ rituum  animalium  officina,”  whence  the  fpirits  were 
conveyed  over  all  the  nervous  fyftem  *.  They  were 
again  degraded  from  this  higher  office,  and  became  the 
mere  receptacles  of  the  excrementitious  matter  of  the 
brain  (meras  cloacas  effe  afleruerint  f)  ; and  Willis 
feems  inclined  (till  further  to  degrade  the  importance 
of  the  ventricles,  by  confidering  them  merely  as  of 
fecondary  importance  ; or  rather  as  refulting  folely 
from  the  accidental  conformation  of  the  brain  J. 
Again  we  find  it  a prevalent  opinion  that  the  ventri- 

* Lately,  by  chemical  aids,  (which  makes  the  cineritious  fubftance 
black,  or  dark  brown,  while  the  medullary  matter  remains  white,  or 
takes  a flight  greenilh  tinge,)  the  origins  of  many  of  the  nerves  havq 
been  traced  into  the  fubftance  of  the  brain,  even  tothe  furface  of  the 
ventricles,  which  has  given  occafion  to  the  revival  of  fimilar  ideas  of 
the  ufe  of  the  ventricles. 

-j-  Willis  Cereb.  Anat.  p.  32. 

f “ Porro  ft  quis  cerebelli  fabricam  exacto  confiderat,  et  ferio  per* 
“ pendit,  quod  hi  ventriculi  non  ex  primaria  natura:  intentione  effor* 
**  mentor,  at  fecundario  tantum  et  accidentaliter  de  cerebri  complica* 
v tione  refultent,”  &c. 

cles 
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cles  contained  air  ; that  the  air  fupported  the  foft  me- 
dullary  fubftance  of  the  brain  ; and  that  it  gave  mo- 
tion to  the  whole  mafs,  fo  as  to  circulate  the  fpirits  in 
the  fubftance  of  the  brain  *. 

OF  THE  CORPUS  CALLOSUM  AND  CENTRUM  OVALE 
OF  VIEUSSENS. 

The  corpus  callosum  is  a medullary  body 
which  is  a centre  of  communication  ; or  it  is  the  great 
commiffure  f palling  betwixt  the  hemifpheres  of  the  ce- 
rebrum | : it  is  feen  without  incifton  by  merely  fe- 
parating  thofe  hemifpheres  with  the  fingers.  It  is  a 
white  body,  firmer  than  the  reft  of  the  medullary  fub- 
ftance. It  is  bat  {lightly  convex  upon  its  upper  part, 
but  turns  convex  downwards  upon  the  fore  and  back 

■*  Malpighi. 

f Commiffure  is  a term  applied  to  thofe  tradfs  generally  of  me- 
dullary matter,  which  palling  through  the  brain  are  luppofed  to  be  a 
medium  of  communication. 

J Willis  conceiving  the  fpirits  to  lodge  and  circulate  in  the  fuper- 
ficial  convolutions  of  the  brain,  (upon  the  conformation  of  which 
depended  the  capacity  or  ability,)  gives  to  the  corpus  callofum  the 
property  of  colledring  and  concentrating  the  fpirits,  “ quafi  in 
“ publico  emporio  commorantur  and  here  they  were  depurated  by  re- 
peated circulation. — But  the  language  in  which  all  this  is  delivered 
better  veils  the  abfurdities  of  the  dodlrine : “ fpiritus  recens  nati 
“ undequaque  ab  extima  hujus  corporis  ora  verfus  anteriorem  iftius 
“ corporis  calloli  partem,  ubi  craffimum  e-xiftit,  perpetim  blande 
“ fcatent ',  ibidemque,  fi  opus  fuerit,  aut  imaginationis  adtui  impen- 
“ duntur,  aut  medullse  oblongatae  crura  fubeuntes,  appendicem  ner- 
ts  vofam  adtuant  et  infpirant.”  What  remains  fuperfluous  of  the 
fpirits  returns  backwards  and  circulates  through  the  fornix,  and  is  Hill 
farther  fubtilized,  “ hoc  motu  fubtiliores  quofdam  phantafise  adtus 
“ peragunt.” 


part. 
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part.  As  the  corpus  callofum  is  the  continuation  of 
the  internal  medullary  fubftance  of  the  brain,  it  is  fu- 
perfluous  to  fay  that  it  is  continued  down,  anteriorly, 
into  the  medullary  matter  betwixt  the  corpora  ftriata, 
terminating  in  its  pedunculi ; or,  backwards,  that  it  is 
continued  with  the  fornix  and  cornua  ammonis  and 
the  furface  of  the  pofterior  prolongation  of  the  lateral 
ventricle. 

We  fee  upon  the  furface  of  the  corpus  callofum 
two  medullary  lines  confiderably  raifed,  running  paral- 
lel to  each  other  * in  the  length  of  the  body.  Betwixt 
thefe  falient  lines  there  is  of  courfe  a kind  of  rut,  called 
fometimes  the  rapha,  or  future,  which  may  be  con- 
fidered  as  dividing  this  body  into  two  equal  parts,  and 
which,  in  truth,  forms  the  accurate  divifion  of  the  two 
fides  of  the  whole  brainf. 

Other  lines,  lefs^elevated  from  the  furface,  are  to  be 
obferved  running  acrofs  thefe,  as  if  palfing  from  one 
hemifphere  to  the  other.  If  the  corpus  callofum  be 
cut  horizontally,  and  the  fe&ion  be  continued  into  the 
fubftance  of  the  hemifpheres,  we  ftill  can  perceive  thofe 
tranfverfe  lines,  and  obferve  them  to  be  loft  in  the  me- 
dullary matter  of  the  hemifpheres  J. 

The 

* They  are  not  ftri&ly  parallel  in  all  their  length ; we  find  them 
often  feparated  both  upon  the  fore  and  back  part  ; but  generally 
more  feparated  upon  the  back  part,  and  even  fometimes  they  are 
curved. 

j-  In  which  conceit  Duverney  calls  this  “ clef  du  cerveau>”  from 
its  being  the  centre  of  communication.  Tom.  i.  p.  39. 

J The  neceffity  of  explaining  paralyfis  and  convulfive  motions  of 
that  fide  of  the  body  oppofite  to  the  fide  of  the  brain  injured,  have 

made 
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The  centrum  ovale  is  merely  the  appearance 
which  the  white  and  internal  part  of  the  cerebrum 
takes  when  the  brain  is  cut  horizontally  on  the  level 
of  the  corpus  callofum  ; for  then  the  corpus  callofum 
is  the  centre  of  the  great  medullary  mafs  of  the  cere- 
brum, and  the  external  cineritious  matter  being  on  the 
edges  only  forms  it  into  an  irregular  oval. 

THE  SEPTUM  LUCIDUM. 

The  two  lateral  ventricles  lying  under  the  corpus  cal- 
lofum and  medullary  centre  are  divided  by  a partition, 
which  defcends  from  the  lower  furface  of  the  corpus  cal- 
lofum, and  refts  upon  the  fornix.  This  feptum  of  the 
ventricles  is  tranfparent,  and  confifcs  of  two  lamina,  and 
thefe  confifl  of  medullary  and  cineritious  matter  #.  Be- 
twixt thefe  is  the  cavity  of  the  feptum  lucidum  f.  The 
fize  and  fhape  of  this  cavity  differs  in  a variety  of  fub- 
jefls.  It  is  of  a triangular  fhape,  and  from  eighteen  to 
twenty  lines  in  length  +.  It  has  a fluid  exhaling  into 
it  like  the  ventricles,  and  is  by  fome  counted  as  a fifth 
ventricle  : according  to  Santorini  it  opens  in  the  bafe 
of  the  brain,  oppofite  to  the  union  of  the  optic  nerves. 
Vieuffens  defcribes  it  communicating  with  the  third 

made  anatomifts  attend  to  thofe  tranfverfe  lines,  in  the  hopes  of  find- 
ing fuch  a decuffation  of  thefe  lines  as  would  account  for  it.  Sab- 
batier  fays,  they  have  brought  themfelves  to  believe  that  there  was 
a deculfation,  but  after  careful  inve'ftigation  he  could  find  no  fuch 
thing.  See  Winflow.  Ludwig  (de  Cir.erea  Cerebri,  fub.  p.  5.) 
obfeived  ftris  of  cineritious  fubltance  in  the  corpus  callofum.  See 
alfo  Gunz.  and  Haller. 

* Vicq.  d'Azyr. 

f It  was  difcovered  by  Silvius.  See  alfo  Santorini. 

$ Sabbatier. 


ventricle. 
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ventricle  *.  Window  alfo  has  feen  it  reaching  a great 
way  backwards,  and  conceives  it  to  open  into  the  third 
ventricle.  Soemmerring  deferibes  it  as  large  in  the 
middle,  contrafted  backwards,  and  having  no  commu- 
nication ; but  he  afferts  that  it  is  fhut  in  on  every  fide  f. 
In  the  bafe  of  the  brain  we  find  a narrow  longitudinal 
fulcus  betwixt  the  pedunculi  of  the  corpus  callofum. 
In  the  bottom  of  this  cavity  there  is  a medullary  lamina, 
which  Vicq.  d’Azyr  calls  “ Cloifon  a la  cavite  du  fep~ 
turn  lucidum And  the  fulcus  he  calls  c<  Fojfe  de  la 
bafe  du  septum  lucidum.”  By  a careful  fedlion  of 
this  medullary  fubftance  v.fe  lay  open  the  cavity  of  the 
feptum  lucidum. 


T/r  ^Jnlmnr  Curvature 


* “ In  qua  peliucidam  non  raro  reperimus  aquamque  baud  dubie 
“ in  tertium  illabitum  ventr-iculum.”  VieufTens  de  Cerebro,  p.  59. 
f De  Corporis  Humani  Fabrica,  tom.  iv.  p.  55.- 
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LATERAL  VENTRICLES. 

-at 

Under  the  corpus  callofum  and  medullary  centre, 
are  the  lateral  ventricles.  They  are  diftinguifhed  into 
right  and  left.  They  are  of  a very  irregular  fhape, 
firetching  into  three  prolongations  or  cornua,  whence 
they  have  the  name  of  tricornes.  They  are  the  great 
ventricles  of  the  brain  ; the  third  and  fourth  being 
comparatively  very  fmall.  What  may  be  confidered  as 
the  bodies  of  thefe  ventricles  are  formed  betwixt  the 
corpus  callofum  and  medulla  of  the  brain,  and  the 
convexity  of  the  corpora  flriata  and  thalami  nervorum 
opticorum.  Following  the  cavity  forwards,  we  find 
what  is  called  its  anterior  horn  or  fmus,  formed 
betwixt  the  more  acute  convexity  of  the  corpus  ftriatum 
and  the  anterio:  part  of  the  corpus  callofum  ; into  the 
pofterior  lobe  of  the  cerebrum,  refting  upon  the  ten- 
torium, there  flretches  backwards  with  fome  confider- 
able  curve,  and,  at  the  fame  time,  with  a flight  in- 
clination downwards,  the  posterior  horn. 

Again,  the  inferior  or  descending  horn  is  like 
the  continued  cavity  of  the  ventricle ; it  takes  a curve 
backwards  and  outwards,  and  then  turning  forwards  it 
defcends  into  the  middle  lobe  of  the  brain. 

The  lateral  ventricles  do  not  terminate  in  the  others 
by  any  of  thofe  prolongations ; but  they  communicate, 
upon  a very  high  level,  v/ith  the  third  ventricle  and 
with  each  other,  by  a wide  opening,  formed  under  the 
fore  part  of  the  arch  of  the  fornix.  This  communica- 
tion we  eafily  find  by  following  the  choroid  plexus  for- 
ward and  under  the  fornix : it  is  a fpace  betwixt  the 
moil  anterior  part  of  the  convexity  of  the  optic  thalami 
and  the  anterior  crura  of  the  fornix. 

Vol.  III.  G 
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OF  THE  PARTS  SEEN  IN  THE  LATERAL  VENTRICLES. 

The  fornix  is  a medullary  body,  flat,  and  of  a 
triangular  fliape,  which  divides  the  two  lateral  and  the 
third  ventricles : its  lower  furface  is  towards  the  third 
ventricle  : its  lateral  margins  are  in  the  lateral  ventricle. 
On  its  upper  furface  it  fupports  the  feptum  lucidum, 
or  partition  of  the  two  lateral  ventricles,  and  under  its 
mod  anterior  part  is  the  communication  betwixt  the 
lateral  ventricles  and  the  third  ventricle*.  One  of 
the  angles  is  forward,  and  the  other  two  tov/ards  the 
back  part : it  reds  chiefly  upon  the  thalami  nervorum 
opticorum,  but  it  is  feparated  from  them  by  a vafcular 
membrane,  which  is  continued  from  the  external 
pia  mater,  and  which  dretches  into  the  brain  betwixt 
the  poderior  part  of  the  corpus  callofum  and  tubercula 
quadrigemina,  and  which  membrane  connedls  the 
plexus  of  the  lateral  ventricle.  The  fornix  leaves  be- 
twixt it  and  the  concave  face  of  the  mod  anterior  part 
of  the  corpora  driata,  a triangular  fpace,  which  is  in 
part  occupied  by  the  feptum  lucidum. 

The  extremities  of  this  body  are  called  crura.  The 
poderior  crura  coalefcing  with  the  corpus  callofum, 
(which  is  continued  downwards  poderiorly,)  are  pro- 
longed into  the  hippocampi,  and  the  anterior  crura 
forming  the  anterior  angle  being  clofe  together,  bend 
downwards  behind  the  anterior  commiflure,  and  are 
connected  with  it : they  then  bend  round  the  thalami, 
and  may  be  traced  into  the  crura  cerebri ; or,  accord- 

* Of  this  communication  fee  farther  in  the  Anatomy  of  the  Brain 
illufcrated  by  Engravings, 
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ing  to  others,  they  form  the  corpora  albicantia*. 
Thofe  pillars  or  crura  of  the  fornix  are  fibrous  in  fome 
flight  degree  like  a nerve.  This  is  to  be  obferved  by 
cutting  them  either  acrofs  or  in  their  length  f. 

Upon  the  lower  furface  of  the  fornix  there  are  lines 
like  thofe  of  the  corpus  callofum,  and  which  are  erro- 
neoufly  conceived  by  many  to  be  the  impreflion  of  the 
veflels  of  the  velum.  It  is  this  lower  furface  of  the 
fornix  which  is  called  lyra,  corpus  psalloides,  it 
being  compared  to  a flringed  inftrument  J. 

* Two  white  bodies  feen  on  the  bafe  of  the  brain  behind  the  in- 

\ 

fundibulum. 

f Vicq  d’Azyr,  Acad.  Scien.  1781,  p.  5 1 7. 

f The  prevalent  idea  amongft  the  older  authors  regarding  the 
ufe  of  the  fornix  was,  that  it  afted  like  a ligament  binding  together 
the  internal  parts  of  the  brain  ; or  that  it  fupported  the  incumbent 
weight  of  the  upper  parts  of  the  brain  from  preffing  upon  the  lower. 
“ Verum  alter  atque  ifte  infignior  fornicis  ufus  efTe  videtur  quem 
“ modo  inuimus  ; nempe  ut  fpiritus  animales  per  ejus  dudhim  ab 
“ altera  cerebri  extremitate  ad  alteram  immediate  tranfeant,  atque 
“ ita  quad  per  pelicani  roltrum  in  fui  ipfius  ventrem  intortum  circu- 
“ lentur.”  Willis. 
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OF  THE  HIPPOCAMPI,  OR  CORNUA  AMMONIS,  AND  OF 
THE  TENIA  HIPPOCAMPI. 


Those  parts  are  to  be  feen  continued  from  the  pofbe- 
rior  crura  of  the  fornix.  We  have  obferved,  that  upon 
the  back  part,  the  fornix  adheres  to,  or  is  continuous 
with,  the  corpus  callofum.  We  fhall  find  alfo  that  its 
pofterior  crus  on  each  fide  divides  into  two  lamina  of 
medullary  matter : the  one  of  thefe  is  continued  into  the 
cornu  ammonis,  and  the  other  (being  the  anterior  of 
thefe  portions)  forms  the  tenia  hippocampi. 


The 
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The  hippocampos  is  narrow  at  its  commencement 
in  the  poiterior  crus  of  the  fornix  * ; but  it  is  enlarged 
as  it  deicends,  following  the  courfe  of  the  inferior 
prolongation  of  the  lateral  ventricle  towards  the  bafe 
"of  the  brain.  It  is,  indeed,  merely  a relief  or  parti- 
cular convexity  of  the  floor  of  this  lower  horn  of  the 
ventricle,  like  a pad.  The  inferior  extremities  of  the 
hippocampi  on  each  fide  turn  inwards,  pointing  to  the 
crura  cerebri,  and  taking  thus  a curve  like  a ram’s 
horn  f.  In  its  whole  extent  the  hippocampos  confilts 
of  an  internal  cineritious  fubflance,  and  a fuperficial 
layer  of  white  medullary  matter  j. 

The  TENIA  HIPPOCAMPI,  Or  CORPUS  FIMBRIATUM, 
is  the  prolonged  margin  of  the  fornix  : it  is  merely  the 
thin  edge  of  the  hippocampos,  which  follows  in  the 
whole  of  its  circuit,  and  terminates  in  an  acute  point 
near  its  bulbous  extremity. 

* In  fpea'king  of  the  origin  of  the  hippocampos  as  from  the 
fornix,  I mean  fimply  that  the  iludent  having  gained  the  knowledge 
of  one  part  of  the  brain  may  trace  the  others  from  their  relation  to  it, 
and  that,  underftanding  the  fituation  and  relation  of  the  fornix,  he 
traces  its  crura  until  he  finds  them  terminating  in  the  hippocampos. 
We  might  fully  as  well  fay  that  the  hippocampi  are  formed  from 
the  poiterior  part  of  the  corpus  callofum,  for  they  are  the  fame  me- 
dullary matter  continued. 

-f-  Betwixt  the  extreme  point  of  the  hippocampi  and  the  crura 
cerebri  (when  the  bafe  of  the  brain  is  pturned  up)  we  can 
iniinuate  the  probe  into  the  inferior  horn  of  the  lateral  ventricle 
without  piercing  the  fubftance  of  the  brain,  but  merely  tearing  the 
pia  mater. 

f “ Vers  la  partie  inferieure  et  pofterieure  du  corps  calleux,  on 
“ trouve,  de  chaque  cote,  un  petit  bourrelet  de  fubftance  grife  qui  fe 
“ prolonge  dans  1’epaiffeur  del’hypocampe  dont  il  fait  partie : ce  bour- 
“ relet  eft  recuvert  dans  fon  principe  par  une  lame  de  fubftance 
“ blanche.”  Vicq  d’Azyr,  loc.  cit. 

G3 
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The  LESSER  HIPPOCAMPOS,  OI*  COLLICULUS,  is  a 
relief  or  convexity  in  the  floor  of  the  pofterior  horn  of 
the  ventricles,  which  may  be  traced  backwards  from 
the  crura  of  the  fornix.  It  has  the  fame  relation  to 
the  fornix  which  the  greater  hippocampos  has,  and 
lies  in  the  pofterior  horn  or  prolongation  of  the  ven- 
tricle into  the  pofterior  lobe  of  the  brain,  in  the  fame 
way  in  which  the  great  hippocampos  lies  in  the  infe- 
rior horn  or  prolongation  of  the  ventricle  into  the 
middle  lobe  of  the  brain. 

The  velum  and  plexus  require  to  be  taken  away  be- 
fore we  can  fully  underftand  the  fttuation  of  the  third 
ventricle,  or  of  thofe  tubercles  which  are  but  partially 
feen  in  the  lateral  ventricles. 

The  velum  lies  in  the  centre  of  the  brain, and  extends 
from  the  furface  of  the  brain  inwards  betwixt  the  pofte- 
rior lobes  of  the  cerebrum  and  the  cerebellum,  then 
betwixt  the  corpus  callofum  and  nates  and  teftes,  and 
then  under  the  fornix.  It  forms  thus  a great  commu- 
nication betwixt  the  external  and  internal  membranes 
of  the  brain.  As  it  lies  under  the  fornix,  that  medul- 
lary lamina  adheres  to  it,  while  the  velum  again  ad- 
heres to  the  thalami  nervorum  opticorum.  Its  margin 
leems  to  be  terminated  laterally  by  the  choroid  plexus 
(when  we  view  it  after  raiftng  the  fornix) ; but  it  is  not 
ftri&ly  fo,  for  the  choroid  plexus  is  continued  with  the 
membrane  of  the  ventricles,  and  has  no  where  a ter- 
mination. For  the  valcularity  of  this  membrane,  turn 
to  what  has  already  been  faid  in  fpeaking  of  the  inter- 
nal veins  of  the  brain. 

Seeing  how  the  plexus  choroides  are  formed  and  con- 
nected, they  cannot  be  ftri&ly  faid  to  have  either  begin- 
ning 
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fling  or  termination  ; they  are  the  connected  folds  and 
plicas  of  the  internal  membrane  of  the  ventricles  loaded 
with  velfels ; but  to  defcfibe  them  intelligibly  we  mull, 
notwithftanding,  trace  them  in  this  manner.  The  plexus 
of  the  lateral  ventricles  rife  from  the  bottom  of 
the  inferior  horns  of  thefe  ventricles  betwixt  the  pe- 
dunculi  or  crura  cerebri  and  the  termination  of-  the 
hippocampi ; they  lie  large  and  flefhy-like  in  that 
lower  horn.  As  they  rife  into  the  fuperior  level,  they 
are  at  their  greatefl  fize  (there  they  have  often  a dii- 
eafed  appearance,  being  hard,  and  as  if  fchirrous  or 
full  of  little  vehicles  or  hydatids)  ; they  then  pafs  for- 
wards and  inwards,  diminifning  in  thicknefs  until  they 
coalefce  under  the  fornix,  and  immediately  behind  the 
communication  betwixt  the  ventricles.  The  plexus 
of  the  third  ventricle,  formed  by  the  union  of  thofe 
of  the  lateral  ventricles,  turns  back  upon  the  lower 
l'urface  of  the  velum,  and  is  comparatively  very  fmall. 

The  corpora  striata  are  fmooth,  cineritious 
convexities  in  the  fere  part  of  the  lateral  ventricle. 
They  are  fomewhat  of  the  ihape  of  a pear ; they  are 
obtufe  forwards ; they  approach  each  other  towards  the 
fore  part  with  a regular  convexity,  and  they  are  nar- 
row as  they  pafs  backwards,  feparating  at  the  fame 
time ; their  pofterior  extremity  being  as  it  were  pufhed 
out  by  the  thalami  nervorum  opticorum.  Thefe  laft 
lie  more  under  the  back  part  of  the  fornix,  and  are 
more  concealed  when  the  lateral  ventricle  only  is  laid 
open.  Thefe  bodies  are  called  ftriata,  from  the  inter- 
mixture of  the  medullary  matter,  which  gives  the  ap- 
pearance of  ilriae  when  they  are  cut.  They  defeend 
down  to  the  bafe,  and  give  origin  to  the  frrft  pair,  or 

G 4 olfadtory 
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olfactory  nerves  *.  The  fhrise  of  medullary  matter 
pafs  from  above  downwards,  they  therefore  appear  in 
the  horizontal  fections  of  this  body  like  white  points. 
A fuperficial  horizontal  fection  of  the  corpora  ftriata 
fliows  thofe  ftriae  connefted  with  the  medullary  matter 
of  the  middle  and  pofterior  lobe.  A deeper  incifion 
brings  into  view  a mafs  of  cineritious  fubftance  be- 
twixt thofe  finite  and  the  medullary  matter  of  the 
middle  lobe.  Another  incifion  fliows  the  courfe  of 
the  ftrite  altered,  and  brings  into  view  the  connexion 
betwixt  the  corpora  ftriata  of  each,  fide,  by  means  of 
the  anterior  commiffure  f. 

The  commissu r a anterior  is  a cylindrical  me- 
dullary cord,  which  unites  the  fore  and  lower  part  of 
the  corpora  ftriata,  and  which  fpreads  its  connections 
for  a full  inch  and  a half  into  the  middle  lobe  of  the 
brain  upon  each  fide.  We  fee  it  ftretched  tranfverfely 
immediately  under  the  anterior  crura  of  the  fornix.  It 
is  in  figure  like  a bow  ; its  extremities  ftretching  (with 
a convexity  forward)  into  the  middle  portion  of  the 
brain  towards  the  extremity  of  the  fofia  filvii,  where  it 
terminates  in  the  medullary  matter  of  the  middle  lobe 
of  the  brain. 

The  thalami  nervorum  opticorum  are  hid  by 

the  pofterior  angles  of  the  fornix,  and  the  plexus  choroi- 

0 

* Sommerring. 

•j-  “ Htec  pars  commune  fenfonum  ejl,  quod  fenfibilium  omnium 
“ iftus  a nervis  cujufque  organi  dilatos  accipit  adeoque  omnis  fenjtonis 
“ perceptionem  qfficit ; cujui'modi  fenfibilium  iftus,  cum  hinc  ulterius- 
“ in  cerebrum  trajiciuntur,  fenfioni  ftatim  imaginatio  fuccedit ; atque 
“ infuper  haec  corpora,  uti  fenfuum  omnium  impetus,  ita  motuum- 
“ localium  fpontaneorum  primos  inftinftus  fufcipiunt.”  Willis, 
Edit.  4.  p.  43. 

* 


des- 
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des : we  do  not  fee  them  fully  until  we  have  lifted  the 
fornix  and  the  velum  or  membrane  which  ftretches 
under  the  fornix.  They  are  fomewhat  of  an  irregular 
oval  fhape ; they  are  whiter  than  the  corpora  ftriata, 
their  furface  being  chiefly  of  medullary  matter.  Inter- 
nally they  are  cineritious ; and  the  medullary  and  cine- 
ritious  matter  is  blended  in  ftrige  like  the  anterior  tu- 
bercles of  the  ventricles  on  the  corpora  ftriata. 

The  thalami  nervorum  opticorum,  having  their  con- 
vex furface  towards  each  other,  unite  under  the  fornix 
by  what  is  called  the  commissura  mollis,  in  oppo- 
fttion  to  the  commiflura  magna,  which  is  the  corpus 
callofum ; the  commiflura  anterior,  which  unites  the 
forepart  of  the  corpora  flriata;  and  the  commiflura 
pofterior,  which  is  yet  to  be  defcribed. 

Thus  the  foft  commiflure  of  the  brain,  or  the  union 
of  the  optic  thalami,  is  fo  foft  that  the  flighted:  force  will 
tear  it,  or  in  difie&ion,  the  parts  being  unequally  fup- 
ported,  the  thalami  will  be  feparated  and  this  connec- 
tion loft  *.  After  fuch  feparation  of  the  tubercles  there 
remains  very  little  appearance  of  their  having  been 
united.  Sabbattier,  after  the  moft  careful  diflection, 
fays  exprefsly  that  he  could  never  obferve  this  union, 
and  he  conceives,  that  in  the  fmoothnefs  of  the  conti- 
guous furfaces  he  has  a proof  of  there  never  being  fuch 
a union ; but  he  goes  on  to  fay,  “ The  fruits  of  my 
“ refearch  were,  that  I conftantly  found  a foft  cord  of  a 
<c  cineritious  colour,  and  about  a line  or  a line  and  a 
“ half  in  diameter  palling  betwixt  them.” 

* Morgagni  and  Vicq  d’Azyr  fay  they  have  feen  this  commif- 
fure  double  : it  may,  however,  have  been  a partial  laceration  of  it. 

I have 
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I have  feen,  when  the  ventricles  were  diftended  in 
hydrocephalus,  and  the  communication  betwixt  the 
three  ventricles  enlarged  to  a fquare  cavity  of  nearly 
an  inch  in  diameter*,  that  this  union  was  drawn  out 
to  fome  length,  but  flill  was  above  half  an  inch  in  dia- 
meter. The  commiffura  mollis  is  exceedingly  foft, 
of  a cineritious  colour,  and  veffels  are  fometimes  feen 
to  crofs  upon  Its  furface.  It  feems  to  be  the  continua- 
tion of  the  grey  or  cineritious  fubftance  which  covers 
the  internal  furface  of  the  optic  thalami  f. 

Towards  the  fore  part  of  the  thalami  we  have  to  ob- 
ferve  a peculiar  eminence  or  convexity,  viz.  the  an- 
terior tubercles  of  the  optic  thalami.  In  making 
a horizontal  fedion  of  the  .thalami,  we  find  that  we 
cut  acrofs  a medullary  ftreak  or  cord  which  defcends 
from  this  tubercle  to  the  mamillary  proceffes,  or  cor- 
pora albicantia,  in  the  bafe  of  the  brain  J.  Its  courfe 
is  deep  in  the  fubftance  of  the  brain,  and  fomewhat 
oblique.  The  limits  of  the  thalami  externally  are  con- 
tiguous to  the  corpus  ftriatum,  but  betwixt  them  there 
intervenes  a white  medullary  trad,  which  is  continu- 
ous with  the  medullary  ftrias,  and  which,  as  it  marks 
the  limits  of  the  two  great  tubercles  of  the  lateral  ven- 
tricles, takes  a courfe  inwards  towards  the  anterior 
pillars  or  crura  of  the  fornix  and  middle  of  the  anterior 
commiflure.  The  furface  of  this  trad,  as  feen  in  the 


* In  quadrupeds  the  adheiion  is  more  extenfive. 
f Mais  il  nry  a point  de  continuity,  proprement  dite,  entre  la  fub- 
ftance intime  de  ces  couches  et  la  cowmiffure  molle  dont  il  s’agit. 
Vicq  d’Azyr,  Plane,  de  Cerv,  p.  23. 

^ See  Vicq  d’Azyr,  plate  xii.  Mem.  de  P Acad.  Royale,  1781, 
p.  528,  and  plate  2,  fig.  5. 
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lateral  ventricle,  is  the  tenia  semicircularis  gemi- 
num,  which  we  fhall  prefently  more  particularly  de- 
fcribe. 

To  underhand  the  further  connexions  and  import- 
ance of  the  optic  thalami  we  mult  dilfeX  the  bale  of 
the  brain.  There  we  find  that  it  is  through  the  corpora 
flriata,  and  the  thalami  nervorum  opticorum,  that  the 
crura  cerebri  eftablifh  their  extenfive  connexion  with 
the  internal  mafs  of  the  brain  ; particularly  we  find 
that  the  crura  fhoot  up  into  the  back  and  lower  part 
of  the  thalami. 

Here  on  the  lower  part  alfo  we  may  obferve  the 
tractus  opticus,  which  we  may  trace  backwards 
from  the  optic  nerves.  They  furround  the  crura  ce- 
rebri with  a femicircular  fweep,  Twelling  out  at  the 
fame  time,  and  terminating  in  three  confiderable  tube- 
rofities : they  are  finally  confounded  with  the  lower 
part  of  the  optic  thalami  * ; at  the  fame  time  there  runs 
up  a divifion  of  it  into  the  nates. 

The  tenia  semicircularis  geminum  is  the  traX 
of  the  medullary  matter,  which  is  betwixt  the  two  great 
anterior  tubercles  of  the  lateral  ventricle,  the  corpus 
llriatum  and  thalamus  nervi  optici.  Towards  the  fore  part 
of  this  traX  its  furface  is  covered  with  a layer  of  a femi- 
tranfparent  greyifh  matter,  through  which  we  fee  the 

* Willis  feeing  the  firft  and  fecond  pair  of  nerves  fo  clofely  con- 
nected with  thefe  tubercles,  and  fuppofmg,  as  we  have  mentioned 
in  a former  note,  that  the  corpora  itriata  were  the  common  fenfo- 
rium,  concludes,  “ hinc  ratio  patet,  cur  odores  fine  olfaftus  objects 
“ ipfum  adeo  cerebrum  feriunt,  et  immediate  afhciunt ; item  cur 
u inter  vifionem  et  imaginationem  communicatio  citiffima  habe- 
“ tur.”  r,  44.  ' 

veins 
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veins  which  pafs  from  the  furface  of  the  corpora  ftriata 
to  join  the  vena  galeni  *.  Sabbattier  makes  the  ante- 
rior extremity  of  this  medullary  body  join  the  anterior 
pillar  of  the  fornix  : Haller  makes  it  join  the  anterior 
commiffure : and  Vicq  d’Azyr  fays  they  feparate 
again,  where  they  feem  to  unite  forwards  and  lofe 
themfelves  on  the  corpora  ftriata.  Their  pofterior  ex- 
tremities are  loft  in  the  hippocampi ; they  thus  form  a 
kind  of  longitudinal  commiffure  which  eftablifhes  a 
communication  betwixt  the  fore  and  back  part  of  the 
cerebrum. 

OF  THE  THIRD  VENTRICLE. 

The  third  ventricle  does  not  at  all  anfwer  to  the  con- 
ception we  form  of  the  ventricles  from  the  lateral  ones. 
It  is  a mere  fulcus,  lying  betwixt  the  thalami  nervorum 
opticorum,  and  betwixt  the  crura  cerebri,  which  are  con- 
tinued down  from  thefe  tubercles.  It  is  a longitudinal 
flit,  rima,  or  gutter-like  cavity,  which  is  made  irregular, 
and  is  divided  by  the  union  of  the  optic  thalami ; and 
finally,  it  is  canopied  by  the  fornix  and  vafcular  velum 
which  ftretches  over  the  thalami  f. 

* “ Quelquefois  il  fe  detache  du  taenia  femicircularis  entre  le 
“ corps  ftrie  et  la  couche  optique  un  filet  blanc,  que  faiffant  un  angle 
“ tres  aigu,  foit  en  devant,  foit  en  arriere,  monte  a une  certaine  hau- 
“ teur  fur  Ie  corps  cannele.”  Vicq  d’Azyr,  Mem.  de  1’  Acad.  Roy- 
ale,  1781,  p.530. 

f “ Hanc  caveam  ventriculum  tertium  vulgo  vocant,  quae  et  ipfa 
“ cum  plena  lint  omnia  nihil  eft  nifi  contiguorum  thalamorum  limes.” 
Haller. 


The 
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Flan  of  the  communication 
of  the  Lateral  it  54  Ventricles 


Reprefentcd  hv  a perpendicular  Section. 


The  third  ventricle  opens  forward  and  upwards  into 
the  two  lateral  ventricles,  and  under  the  common  com- 
munication it  opens  into  the  infundibulum.  Back- 
wards it  is  continued  by  a canal  which  paffes  under  the 
tubercula  quadrigemina,  or  nates  and  teftes,  into  the 
fourth  ventricle.  The  bottom  of  the  third  ventricle  is 
clofed  by  afmall  ftratum  of  cineritious  matter,  cloifonpul- 
penfe  da  troifieme  ventricule ; this  fills  up  the  fpace  be- 
twixt the  jun&ion  of  the  optic  nerves  and  the  anterior 
commiifure.  We  fee  it  when  differing  the  bafe  of  the 
brain.  Lifting  the  optic  nerves,  wre  fhall  find  it 
{Lengthened  by  the  pia  mater,  and  confiding  of  ftrias 
which  pafs  obliquely  backwards  and  downwards,  and 
fome  of  which,  while  they  adhertfto  the  optic  nerves, 
pafs  into  them. 

As  we  have  found  that  the  pia  mater  could  be 
traced  into  the  lateral  ventricles,  and  as  by  tearing 
6 with 
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with  the  probe  the  conne&ions  of  thofe  membranes  we 
could  penetrate  into  the  lateral  ventricle  without  pier- 
cing the  fubftance  of  the  brain  ; fo  here  we  can  pene- 
trate into  the  third  ventricle,  which  is  deeped;  of  all ; 
and  alfo  into  the  fourth,  without  lacerating  the  fub- 
ftance  of  the  brain.  Thus,  after  raifmg  the  vafcular 
membrane  of  the  bafe,  we  can  pafs  a probe  under  the 
corpus  callofum  backwards  into  the  third  ventricle, 
and  by  raifmg  the  cerebellum  from  the  medulla  ob- 
longata, and  feparating  the  adhefions  of  the  pia  mater, 
we  get  accefs  to  the  fourth  ventricle.  We  conclude 
then,  that  the  ventricles  are  not  formed,  as  we  lhould 
at  firlt  conceive,  in  the  fubftance  of  the  brain,  but 
that  they  are  formed  by  the  replication  and  foldings 
of  the  convolutions  of  the  brain. 
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Flan  of  the  Inflections  of  the  Tut  Mater. 


Set 


feet 


Mote. 


OF  THE  INFUNDIBULUM.! 

As  I have  explained  in  my  tables  of  the  brain,  there 
is  much  confufion  regarding  the  terms  vulva  and  anus. 
Vulva  is  the  fpace  by  which  the  three  ventricles  com- 
municate, as  feen  when  the  fornix  is  lifted,  viz.  be- 


EX  PL  AN  AT  ION  OF  THE  PLATE. 

1 . The  pia  mater  defeending  betwixt  the  hemifpheres  to  the  cor- 
pus  callofum. 

2.  Betwixt  the  pofterior  lobe  of  the  cerebrum  and  the  cerebel- 
lum. 

3.  Under  the  fornix  in  form  of  the  velum. 

4.  Into  the  inferior  horn  of  the  lateral  ventricle. 

5.  Into  the  bottom  of  the  fourth  ventricle. 


twixt 
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twixt  the  thalami  nervorum  opticorum  and  before  the 
commiffura  mollis.  The  anus  is  behind  this  com* 
miffure,  and  near  the  nates  and  tefles ; both  thefe  are 
mentioned  as  communications  betwixt  the  ventricles  : 
but  we  know  that  the  union  of  the  plexus  choroides,  of 
the  two  lateral  ventricles,  and  of  the  termination  of  the 
velum  under  the  anterior  part  of  the  fornix,  leaves  the 
vulva  free.  But  the  velum  fpreading  over  the  tha- 
lami, and  under  the  poflerior  part  of  the  fornix, 
clofes  up  the  anus  ; and  it  appears  as  a communica- 
tion fimilar  to  the  other  only  when  the  velum  is  torn 
up. 

If  we  pafs  a probe  gently  downwards  and  forwards 
from  the  vulva  or  foramen  commune  anterius,  or  com- 
munication betwixt  the  ventricles,  we  pafs  it  into  the 
infundibulum.  The  infundibulum  is  a funnel  of  a 
foft  cineritious  matter,  which  leads  from  the  bottom 
and  fore  part  of  the  third  ventricle  towards  the  glan- 
dula  pituitaria,  which  is  feated  in  the  fella  turcica  of 
the  fphenoid  bone. 

The  infundibulum  is  formed  of  cineritious  matter, 
which  is  continued  from  the  bottom  of  the  third  ven- 
tricle, and  which  adheres  to  the  back  part  of  the  optic 
nerves;  or,  according  to  Warthcn,  of  an  external  mem- 
brane with  cineritious  matter  internally.  Its  cavity 
becomes  contracted  before  it  reaches  the  glandula  pe- 
tuitaria.  Whether  it  be  really  capable  of  conveying 
the  fluids  of  the  ventricles,  or  whether  it  be  actually 
pervious,  is  likely  to  remain  a difputed  point.  Tarin, 
and  M.  Adolphus  Murray,  and  Haller,  believe  with 
the  older  writers  that  it  is  pervious.  Sommerring  and 
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Vicq  d’ Azyr  have  in  their  experiments  found  it  (hut  *. 
But  to  the  opinion  that  the  infundibulum  conveyed 
the  fuperfluous  moifture  from  the  ventricles  t>  it  <did 
not  feem  necelfary  to  Vieuflens  that  we  fhould  find  it 
to  have  a cavity  in  all  its  length.  He  conceived  that 
where  the  apparent  cavity  terminated,  lefs  vifible  pores 
were  continued  towards  the  gland. 

* “ Sed  non  ad  apicem  ufque  pervium.”  Soemmering. 

•j-  “ Strudlura,  fituque  infundibuli  fpe&atis,  connexions,  & fo« 
“ cietatis,  quam  cum  cerebro,  et  glandula  pituitaria  habet,  rationibus 
“ aequo  judicio  perpenfis,  unicum  illius  ufum  effe,  ut  aquofum,  feu 
“ lymphaticum  quemdaem  cerebro  depluentem  humorem,  majoris, 
“ ad  inftar  vafis  lymphatici  excipiat  et  pituitariam  verfus  glandulam 
“ fenfim  tranfmittat,  non  autumare  non  poffumus  : Etenim  eum  inter- 
“ textahum  plexibus  cborbiteis  glandularum  ufus  fit,  ut  fanguinis 
“ calvariam  fubeuntis,  fpiritufque  animalis  materiam  fuppeditantis, 
“ aquofiorem  partem,  defmentibus  in  ipfas  ab  arteriis  depofitum  ex- 
“ cipiant,  quae  deinceps  per  infenfiles  rariffimae,  qua  obducuntur, 
“ membrance  poros,  feniim  transfluit,  et  partim  per  vulvam  partimve 
“ per  anum,  in  tertium  cerebri  ventriculum  delabitur ; nullus  effe 
“ videtur  ambigendi  locus,  quin  aquofus  omnis  humore  glandulis, 
“ quae  plexuum  chorbidaeorum  vafis  interferuntur,  fenfim  affluens,.  ad 
“ infundibulum  deferatur.”  Vieuffens,  p.  50.  Such  was  the  opi- 
nion regarding  the  ceconomy  of  the  brain,  and  now  we  have  no 
theory,  good  or  bad,  nor  any  explanation  of  this  connection  of  the 
gland  with  the  ventricles  of  the  brain  to  offer. 
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INFUNDIBULUM  AND  PITUITARY  GLAND- 


Gl ami  anil  Iiiiiiiulibuhuu 
t.ikcuoi^r. 


Pituitary  Gland  Seated 
m tile  Sella  Twicica. 


What  is  called  the  pituitary  gland  is  a redifh 
body  of  a glandular-like  ftruTure  *,  which  is  feated 
in  the  fella  turcica  of  the  fphenoid  bone.  It  is  plain 
upon  its  upper  furface,  or  rather  perhaps  a little  hol- 
lowed, of  a globular  fhape  below,  and  having  a di- 
vifion  into  two  lobes.  The  infundibulum  terminates  in 
it,  piercing  the  dura  mater,  a thin  lamina  of  which 
fpreads  over  the  gland.  The  gland,  as  is  feen  in  the 
above  plate,  lies  furrounded  with  the  circular  finus, 
and  has  the  cavernous  finus  upon  the  fides ; into  thefe 
laft,  velfels  have  been  feen  to  pafs  from  the  gland  f, 
which,  as  Soemmerring  obferves,  were  probably  veins. 
A diftin&ion  of  fubftance  has  been  obferved  in  this 

* It  perhaps  has  only  the  form  of  a gland.  Haller  fays  “ non 
« acinofa  quidam,  neque  nullius  alterius  glandulae  fimiles,  quae  po- 
“ tius  cerebri  quedam  fit  appendix.”  See  alio  Bordeu,  recherch. 
Anatomiq.  fur  les  Glands. 

-j-  Adolph.  Murray  de  infundib. 


gland. 
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gland,  and  it  is  by  forae  confidered  as  a .part  of  the 
brain,  or  being  like  the  cineritious  fubftance,  it  has 
been  fuppofed  that  it  gave  nerves  to  the  fifth  or  fixth 
pair. 

It  was  conceived  that  the  body  receiving  the  fuper- 
fluous  moifture  of  the  brain,  conveyed  it  into  the 
nofe  ; or  into  the  neighbouring  finufes  *.  To  counte- 
ance  this  opinion,  there  was  no  want  of  cafes  proving 
the  accumulation  of  the  fluids  of  the  ventricles,  in 
confequence  of  the  fchirrus  of  this  gland  f,  while  in 
truth  di flection,  has  fhown  no  connection  betwixt  the 
difeafes  of  the  ventricles  and  pituitary  gland.  M.  Lit- 
tre  gave  both  a vafcular  ftructure  and  mufcular  fibres 
to  this  body,  and  conceived  that  its  operations  brought 
down  the  water  and  air  from  the  ventricles  of  the 
brain  J. 

THE  TUBERCULA  QUADRIGEMINA. 

The  tubercula  quadrigemina,  or  nates  and  teftes, 
are  feen  when  we  continue  to  lift  back  the  poflerior 
part  of  the  fornix  and  corpus  callofum,  and  when  we 
have  lifted  back  the  velum  with  the  vena  galenL 
We  find,  in  doing  this,  that  the  velum  is  connected 
with  the  pineal  gland,  which  is  feated  upon  thefe  tu« 

* Lower  TraCt.  de  Corde, 

t Schneider  (de  catarch.)  firft  oppofea  this  theory ; fhowed  that 
there  was  no  communication  betwixt  the  brain  and  the  nofe,  and 
maintained  that  no  fluid,  not  even  the  blood  which  flowed  from  the 
nofe,  had  any  connection  with  the  brain  : he  was  fupported  by  other 
able  anatomifts.  The  old  opinion  was  revived  by  M.  Bou'itlet  Eli « 
mcnts  de  Medecine  pratique. 

t See  Littre,  Mem.  de  l’Acad.  des  Sciences,  1707. 
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bercles.  The  tubercula  quadrigemina  are  not  in  the 
cavities  or  ventricles  of  the  brain,  but  are  feen  upon 
lifting  and  turning  forward  the  pollerior  lobes  of  the 
cerebrum  from  the  cerebellum. 

Thefe  four  tubercles  are  behind  the  third  ventricle, 
and  above  the  fourth.  As  they  are  immediately  in  the 
center  of  the  brain,  they  form  a kind  of  commilfure, 
and  they  both  communicate  with  the  tubercles,  from 
which  the  tradlus  opticus  emerge.  The  uppermoll  two 
are  the  nates,  the  lower  are  the  testes  ; the  former 
are  lefs  white  than  the  latter.  A little  under  the  in- 
ferior tubercle,  we  find  fometimes  a fmall  tract  of  me- 
dullary matter,  which  extends  to  the  thalami  nervorum 
opticorum,  and  the  crura  cerebri.  And  from  the 
lower  part  of  the  teftes  there  projedt  backwards, 
connedting  itfelf  with  the  crura  cerebelli,  a thin  me- 
dullary lamina,  which  is  the  valvula  vieussenii, 

PROCESSUS  a CEREBELLO  AD  TESTES,  Or  VELUM  JN- 

terjectum.  Behind  the  pollerior  tubercle,  ox  from 
this  medullary  lamina  itfelf,  the  fpurth  pair  of  nerves 
take  their  origin.  Sometimes  thofe  four  tubercles  are 
of  the  fame  fize  ; fometimes  the  pollerior,  fometimes  the 
anterior  tubercles,  are  the  larger  : a perpendicular  fee* 
tion  of  them  Ihows  a mutual  communication  of  llria;  of 
medullary  and  cineritious  matter,  but  thofe  are  faintly 
feen  only. 
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THE  PINEAL  GLAND. 


Third  I'enlricfe 


'-—'Crdtmcuti-  if  ihr  Jit-. 
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The  pineal  gland  is  feated  above  the  tubercula  qua- 
drigemina,  and  behind  the  thalami  nervorum  opticorum; 
it  is  fixed,  fays  Window,  like  a button.  It  confifts 
of  cineritious  matter  covered  with  the  pia  mater; 
its  bafe  is  furrounded  with  medullary  matter ; it  ad- 
heres firmly  to  the  velum,  and  is  apt  to  be  difplaced 
or  torn  from  its  pedunculi  in  lifting  that  membrane. 
It  is  a fmall  foft  greyifh  body,  irregularly  round,  or  of 
the  figure  of  a pine-apple ; or,  of  all  things,  likeft  the 
heart  of  a frog  *.  Its  pedunculi,  or  footftalks,  pafs 
out  from  a tranfverfe  medullary  bafe,  which  unites  it 
to  the  pofterior  commiffure.  Thofe  pedunculi  pafs  on 
each  fide  to  the  thalami  nervorum  opticorum  (leaving 
a paffage  under  and  betwixt  them  to  the  fourth  ventri- 
cle). Their  extremities  pafs  forward  upon  the  internal 


* Ruyfch  considered  the  fubftance  of  this  gland  as  different  from 
that  of  the  cerebrum  or  cerebellum,  and  different,  alfo,  from  all 
other  glands. 
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furface  of  the  thalami  nervorum  opticorum,  and  are 
united  to  the  anterior  crura  of  the  fornix. 

"V'icq.  d'Azyr  remarks,  that  although  the  ideas  of 
Galen  and  Defcartes  *,  and  a crowd  of  others  are  re- 
membered only  with  ridicule,  there  are  fhill  fome  pe- 
culiarities in  the  filiations  and  connection  of  this  body, 
which  mark  its  importance.  It  is  compofed  of  cineri- 
tious  fubftance ; it  is  in'  fadt  a prolongation  of  the 
fubftance  of  the  brain,  and  by  its  pedunculi,  which 
are  like  two  nerves,  it  is  connected  with  the  thalami 
nervorum  opticorum,  with  the  fornix,  and  confe- 
quently  with  the  corpus  callofum,  the  hypocampus 
and  corpora  albicantia,  which  are  themfelves  the  center 
of  union  to  feveral  medullary  cords  ; therefore  he 
concludes  that  the  pineal  gland  mud  be  an  important 
organ  f. 

The  pineal  gland  has  often  in  it  little  peculiar  grains 
and  calculi  {.  It  has  a great  variety  of  form  and  fize  j 

I have 

* Alluding  to  their  opinion  of  this  being  the  feat  of  the  foul  ‘y 
Willis  impofed  upon  this  part  a lower  office,  “ Ejufque  munus  non 
«<  aliud  omnino  efTe  quam  aliarum  glandularum  qure  juxta  vaforum 
fanguiferorum  concurfus  difponuntur  nempe  ut  humores  ferofos^ 
4C  a fanguine  arteriofo  depofitos,  excipiat,  et  in  fe  retineat ; donee 
« aut  vena  depletions  facta?  eofdem  reforbeant,  .aut  lymphae  du£tus 
M (fi  qui  adfuerint)  eos  extm  convehant.”  Willis,  p.  46. 

f Mem.de  l’Acad.  Royal,  An.  1781,  p.  533.  See  Obferv.  par 
M.  Meehel  fur  la  gland  pineale,  fur  la  cloifon  tranfparente,  et  fur 
Torigine  du  nerf  de  la  feptieme  paire.  L’Acad.  Berlin,  1765. 

y “ La  parte  anteriore  della  bafe  n’e  ordinari  amente  midollare, 
s<  e qui  appunto  T ho  moltiffime  volte  veduta  geffata,  offofa,  tarta- 
« rofa  e friabile,  vizi,  che  ho  trovati  anche  molte  volte  nei  picciuoli.” 
Malacarne,  part  ii.  p.  81.  Aurvulus  ; Meckel,  Mem.  de  l’Acad.  des- 

Sciences' 
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I have  found  it  furrounded  with  pus  in  an  ideot-boy, 
who  was  accuftomed  to  wander  about  the  Leith  glafs- 
houfes.  He  died  with  fymptoms  of  hydrocephalus,  and 
in  his  ventricles,  accordingly,  there  was  found  much 
fluid.  Malacarne  gives  a cafe  of  its  having  degene- 
rated into  hydatids,  like  a duller  of  grapes.  It  has 
not  been  found  upon  diffe&ion  in  fome  cafes. 

POSTERIOR  COMMISSURE. 

The  bafe  of  the  pineal  gland  is  connected  with  the 
pofterior  commiffure  of  the  brain.  This  commiffure 
is  feen  like  a cord,  or  like  the  anterior  commiffure, 
towards  the  back  part  of  the  third  ventricle,  before  the 
tubercula  quadrigemina,  and  above  the  iter  ad  quartum 
ventriculum.  Betwixt  this  commiffure  and  the  bafe  of 
the  pineal  gland,  we  have  to  obferve  two  or  three 
medullary  filaments,  not  palling  from  the  gland,  but 
lying  parallel  to  the  commiffure.  But  this  part  of  the 
brain,  which  appears  like  a cord,  does  not  deferve 
the  name  of  commiflure  5 it  does  not  pafs  on  each  fide 
into  the  fubftance  of  the  brain  as  the  anterior  one  does  ; 
it  is  loll  in  the  neighbouring  border  of  medullary  mat- 
ter, and  is  merely  this  matter  reflected,  fo  as  to  have  a 
rounded  edge. 


Sciences  a Berlin,  1759,  fig.  I.  b.  b.  Vfcq  d’Azyr,  tab.  xxvii. 
“ Super  meduilofum  conarii  vinculum  vel  in  ipfo  vinculo,  vel  in  ipio 
“ denique  acervulo,  plerumque  vero  ante  acervulum  iam  in  fetibus 
“ inmaturis  peculiares  quidam  lapilli,  mox  maicrum  acervulum,  moS 
vero  duo  vel  tres  minores  acervulos  conftituentes,  helui,  femiperlu- 
u cidi,  iunioribus  temper  pallidiores,  annofioribus  fufciores,  infantibus 
“ ob  colons  languorem  et  perluciditatem  difficiles  cognitu  ficcati  ajp 
” bidiores  et  opaciores  inveniuntur.”  Soemmerring,  p.  63. 
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OF  THE  FOURTH  VENTRICLE. 

The  fourth  ventricle  defcends  perpendicularly  before 
the  cerebellum  ; it  is  inclofed  above  by  the  valvula  cere- 
bri, below  by  the  medulla  fpinte,  and  on  the  right  and 
left  by  the  crura  cerebelli. 

When  we  pafs  our  probe  obliquely  backwards  and 
downwards  under  the  pofterior  commiffure,  it  paffes 
into  the  iter  ad  quartum  ventriculum,  or  aque- 
duct of  Silvius.  This  paffage  to  the  fourth  ventri- 
cle, goes  before  the  tubercula  quadrigemina.  The 
valvula  vieussenii,  it  was  fuppofed,  prevented  the 
falling  down  of  the  moiflure  of  the  other  cavities  into 
the  fourth  ventricle  # : it  is  more  properly  called  the 
processus  cerebelli  ad  testes,  being  a medullary 
lamina  fpread  over  the  ventricle  and  betwixt  the  crura 
cerebelli,  as  they  rife  from  the  arbor  vit^e,  or  the  in- 
ternal medullary  part  of  the  cerebellum. 

From  the  aqueduct  there  is  continued  down  upon  the 
fore  part  of  the  fourth  ventricle  a kind  of  fiffure  ; which 
Vefalius,  conceiving  it  to  have  fome  refemblance  to  a 
writing  quill,  called  calamus  scriptorius.  The 
fame  fiffure  or  furrow  is  continued  down  fome  way  upon 
the  fpinal  marrow. 

There  pafs  up  obliquely  outwards,  on  each  fide  of 
the  calamus  fcriptorius,  medullary  lines,  three  or  four  in 
number,  but  fometimes  feven  are  obferved  f.  One  of 
thefe  fibres  afcends  to  the  valvula  Vieuffenii ; fome  are 
the  origines  of  the  auditory  nerve,  and  one  or  two  ftrise 
go  to  form  part  of  the  eighth,. 

* Alveus  Silvii. 

■f  Haller,  Fhyfiol.  tom.  jv.  p.  78. 

In 
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In  the  fourth  ventricle,  as  in  the  others,  are  fome 
convolutions  of  the  plexus  choroides  ; thefe  are  on  each 
fide  at  the  termination  of  the  vermis ; they  are  conti- 
nued out  upon  the  bafe  of  the  brain,  and  are  feen  ex- 
pofed  betwixt  the  feventh  and  eighth  pair  of  nerves. 


OF  THE  BASE  OF  THE  BRAIN  AND  ORIGIN  OF  THE 
NERVES. 

Relation,  of'  the  Brain  . vullcap. 


We  have  anticipated  much  that  might  have  fallen  to 
be  treated  of  in  this  divifion  of  our  fubjeft;  but  my  inten- 
tion here  is  to  give  a conne&ed  view  of  the  parts,  as  feen 
when  we  have  raifed  the  brain  from  the  fcull,  and  when, 
having  the  bafe  prefented  to  us,  we  are  about  to  enume- 
rate the  origines  of  the  nerves. 


The 
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The  firft  appearance  which  ftrikes  us  is  the  great  pro* 
portion  of  the  medullary  matter  in  the  bafe  of  the  brain; 
the  whole  furface  of  the  brain,  while  feen  from  above, 
was  cineritious,  but  now  the  centrical  medullary  part  of 
the  brain  is  feen  emerging  from  the  envelopement  of  the 
cineritious  matter,  and,  gathering  together  from  the  fe- 
veral  internal  medullary  procefles  of  the  brain,  it  con- 
centrates the  efiential  properties  of  the  encephalon,  and  is 
fitted  to  give  out  the  feveral  nerves.  Thofe  great  me- 
dullary prolongations  of  the  cerebrum  and  cerebellum, 
are  called  the  crura. 

The  crura  cerebri  are  compofed  of  a white 
fibrous  medullary  matter,  in  which  alfo  there  is  a mix- 
ture of  cineritious  fubftance.  They  are  formed  from 
the  whole  central  medullary  part  of  the  cerebrum  ; or 
more  immediately  from  the  inferior  and  lateral  part  of 
the  corpora  ftriata,  and  from  the  fuperior  and  inter- 
nal part  of  the  thalami  nervorum  opticorum ; and, 
from  the  conflux  of  medullary  matter,  from  the  ante- 
rior and  pofterior  lobes  of  the  cerebrum.  From  all  thefe 
various  parts  the  medullary  matter,  pafling  downwards 
and  backwards,  forms  the  crura  *.  The  crus  of  either 
fide  of  the  brain,  contracting  their  diameters,  unite  at  an 
acute  angle,  and  are  united  to  the  pons  varolii,  or  nodus 
cerebri,  formed  by  the  crura  cerebelli ; they  pafs  on  to 
form  the  medulla  oblongata,  and,  as  they  unite  with  it, 
they  raife  it  into  the  eminences,  called  Corpora  Pyrami- 
dalia.  In  thofe  procefles  of  the  cerebrum,  the  cineritious 
and  medullary  Jubilances  mingle  with  fome  degree  of 

* I fpeak  ftill  of  the  relation  of  thofe  to  each  other,  according  ta 
their  natural,  fituation  in  the  fcull. 

confufion ; 
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confufion ; fo  that  when  we  make  a feftion  of  the  crura 
cerebri  near  to  their  union  with  the  pons  varolii,  w^e  ob- 
ferve  a fubftance  of  a dark-brown  colour,  furrounded 
with  white  or  medullary  matter.  In  the  angle  of  the 
union  of  thefe  crura  cerebri,  behind  the  corpora  albi- 
cantia,  and  before  the  protuberance  of  the  pons  varolii, 
we  obferve  a matter  lefs  perfectly  white  than  the  fur- 
rounding medullary  fubftance,  which  forms  a floor  to 
the  third  ventricle.  This  part  is  perforated  with  a great 
many  holes,  and  is  the  fubftance  perforee  of  Vicq 
d’Azyr  *,  and  gives  origin  to  the  third  pair  of  nerves 
along  with  the  crura  themfelves. 

CRURA  CEREBELLI. 

The  crura  cerebelli  are  more  expofed  than  thofe  of 
the  cerebrum ; the  latter  lying  deeper,  and  being  compa- 
ratively fmaller.  They  are  formed  by  the  union  of  the 
internal  medullary  part  of  the  cerebellum,  or  the  arbor 
vitae.  They  are  altogether  compofed  of  medullary  mat- 
ter, except  near  the  pons  varolii,  where  we  obferve  a 
mixture  of  coloured  ftriae. 

PONS  VAROLII. 

The  pons  varolii,  tuber  annulare,  or  nodus 
cerebri  is  formed  by  the  union  of  the  crura  cerebri 
and  cerebelli ; thofe  names  are  almoft  defcriptive  of  its 

* Vicq  d’Azyr  makes  three  divifions  of  this  fubjlancc  perforee — • 
1 ft.  At  the  roots  of  the  tubercles,  from  whence  the  firft  pair  of 
nerves  emerge  betwixt  the  roots  of  thofe  nerves,  and  near  the  origin 
of  the  optic  nerves.  2d.  Thofe  I mention  betwixt  the  crura  cerebri. 
3d.  On  the  outer  contour  of  the  optic  thalami. 

6 fhape 


Jo3  OF  THE  VENTRICLES  OF  THE  BRAIN. 

Jfhape  and  relation  to  the  other  parts.  Varolius,  looking 
upon  thofe  parts  inverted,  compares  the  crura  cerebri 
to  a river  palling  under  a bridge,  and  thence  named  it 
Pons.  The  nodus  cerebri,  again,  is  a name  well  applied, 
fmce  this  medullary  emminence  has  much  the  appear- 
ance of  a knot  call  upon  the  medullary  proceffes  of  the 
cerebrum,  and  is  in  fad  the  central  union  of  the  elon- 
gated medullary  matter  of  both  cerebrum  and  cerebel- 
lum. 

On  the  furface  of  this  medullary  protuberance  there 
are  many  tranfverfe  fibres,  which,  uniting  in  a middle 
line,  form  a kind  of  rapha,  which,  upon  a fuperficial 
fedion,  Ihows  a longitudinal  medullary  line.  The  fibres 
upon  the  furface  of  this  body  are  uniform  and  parallel 
to  each  other  in  the  moft  projeding  part ; but  upon  the 
Tides,  they  difperfe  to  give  place  to  the  fifth  pair  of 
nerves  and  crura  cerebelli. 

A deeper  incision  of  the  pons  Varolii,  while  it  fhows 
the  intimate  union  of  the  crura  cerebri,  cerebelli,  and 
pons  varolii,  alfo  fhows  the  white  medullary  trads 
which  extend  from  the  crura  cerebri  through  the  pons 
varolii  to  the  corpora  pyramidalia ; part  of  thefe  pafs 
through  the  locus  Niger  crurum  cerebri,  and  can 
be  traced  to  the  corpora  flriata.  We  fee  alfo  the  tranf- 
verfe fibres  of  the  medullary  and  cineritious  fubflance, 
which  make  a right  angle  with  thofe  longitudinal 
trads. 


MEDULLA 
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MEDULLA  OBLONGATA, 


log 


\ 


The  medulla  oblongata  is  the  prplongation  of  the  fub- 
ftance  of  the  crura  cerebri  and  cerebelli,  and  the  pons 
varolii ; it  is  confequently  the  continuation  of  the 
encephalon,  which,  after  giving  off  the  nerves  that 
pafs  through  the  foramina  of  the  fcull,  enters  the 
7 canal 
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canal  of  the  fpine  to  fupply  the  fpinal  nerves.  The  me- 
dulla oblongata  is  marked  at  its  upper  end  by  a deep 
fulcus  dividing  it  from  the  pons  varolii ; but  towards  the 
fpinal  cavity  it  decreafes  in  thicknefs,  and  there  is  no 
natural  diftin&ion  or  fulcus  to  mark  the  point  where  the 
medulla  oblongata  ends,  and  the  medulla  fpinalis  be- 
gins ; nor  perhaps  is  the  medulla  oblongata  to  be  con- 
fidered  in  any  other  light  than  as  the  beginning  of  the 
fpinal  marrow.  When  it  paffes  the  foramen  magnum, 
it  ceafes  to  be  called  the  medulla  oblongata. 

We  have  to  obferve  four  emminences  upon  the  me- 
dulla oblongata,  viz.  two  corpora  pyramidalia,  and  two 
corpora  olivaria.  The  corpora  pyramidalia,  fo 
called  from  their  fhape,  are  thofe  in  the  middle.  There 
is  formed  betwixt  them  and  the  pons  varolii  (being  three 
tubercles  placed  together)  a little  fulcus,  which  fome 
have  called  the  foramen  cjecum.  Betwixt  thefe  em- 
minences there  is  a longitudinal  fifiure,  in  the  bottom 
of  which  there  may  be  obferved  tranfverfe  little  cords, 
which  are  like  commiffures  connefting  the  two  fides  of 
the  medulla  oblongata. 

The  corpora  olivaria  lie  upon  the  fides  of  the 
corpora  pyramidalia.  They  are  in  fome  degree,  like 
them,  limited  by  the  fulcus  which  bounds  the  pons  va- 
rolii, rounded  above  and  bulging,  but  gradually  fub- 
fiding,  at  their  lower  part,  into  the  level  of  the  medulla 
fpinalis  ^ yet  they  are  internally  different,  for  anatomills 
had  obferved  a mixture  of  a yellow  or  cineritious  co- 
loured matter  in  the  corpora  olivaria,  but  Vicq  d’Azyr 
has  obferved  a regular  oval  medullary  fubftance,  or 
body  furrounded  with  cineritious  coloured  fubftance, 
like  a miniature-reprefentation  of  the  cerebrum  itfelf ; 
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he  calls  it  corpus  dentatum  emnunentl®  oli- 
VARIS. 

MEDULLA  SPINALIS. 

The  medulla  fpinalis,  from  its  ftru&ure,  its  two  fub- 
ftances,  its  membranes,  and  its  ufe,  as  evident  in  the  con- 
fequences  of  injury,  mull  be  conlidered  as  an  elongation 
of  the  brain.  Its  name  implies  its  fltuation  contained 
within  the  tube  of  the  fpine.  Though  chiefly  compofed 
of  medullary  matter,  it  is  not  entirely  fo  ; for  there  is 
an  irregular, central,  cortical  fubftance,  through  its  whole 
extent,  having  fomething  of  a crucial  form  in  the  feclion 
of  this  part  *.  There  are  continued  down  from  the  ca- 
lamus fcriptorius  behind,  and  the  rima,  formed  by  the 
corpora  pyramidalia,  before,  two  Allures  which  divide  the 
fpinal  marrow  into  lateral  portions.  On  the  back  part, 
however,  the  Affure  is  very  little  diftinguilhable.  Into 
the  anterior  one  the  little  veffels  penetrate  to  fupply  the 
cineritious  matter  with  blood.  The  fpinal  marrow  dimi- 
nilhes  in  thicknefs  as  it  defcends  in  the  neck  ; but  below 
the  giving  off  of  the  brachial  plexus  it  again  enlarges, 
then  continues  gradually  to  diminilh. 

The  tube  of  the  vertebrae  is  conne&ed  by  a ftrong  li- 
gamentous Iheath,  which  runs  down  the  whole  length 
within  the  tube.  The  dura  mater,  after  lining  the  in- 
ternal furface  of  the  cranium,  goes  out  by  the  great 
foramen,  and  forms  a kind  of  funnel ; at  the  occipital 

* The  furface  of  the  fpinal  marrow  has  alfo  been  obferved  to  be  of 
a darker  colour,  and  in  large  animals  diftin&ly  cineritious.  (Dr. 
Monro’s  Nervous  Syftem.) 

foramen 
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foramen  it  is  united  firmly  to  the  ligament.  Under 
this,  however,  it  forms  a feparate  tube.  The  tunica 
arachnoides  again  adheres  loofely,  having  a kind  of  fe- 
cretion  within  it,  while  the  pia  mater  clofely  embraces, 
and  is  intimately  united  to  the  medullary  matter. 

From  betwixt  the  ninth  nerve  and  vertebal  artery  to 
the  fecond  and  third  lumbar  nerve,  there  is  a mem- 
braneous connection  betwixt  the  lateral  part  of  the 
fpinal  marrow  and  the  dura  mater  of  the  fpine.  From 
the  maimer  of  its  connection  to  the  dura  mater,  by  dif- 
tinCt  flips  irregular  and  pointed,  it  is  called  the  Liga- 
mentum  Denticulatum,  or  Dentatum. 

SCHEME  AND  GENERAL  DESCRIPTION  OF  THE  ORI- 

GINES  OF  THE  NERVES  OF  THE  ENCEPHALON  AND 

SPINE. 

In  enumerating  the  nerves  which  pafs  from  the  cra- 
nium, I fliall  keep  to  the  old  way  of  Willis,  counting 
only  nine  nerves  of  the  encephalon.  I do  not  find  that 
the  fubdivifions  of  the  nerves  in  this  claflification,  and 
the  defcription  of  the  feveral  fafciculi,  of  which  the 
pairs  of  nerves  are  compofed,  caufe  intricacy.  It  rather, 
I am  from  experience  convinced,  conneCts  fome  circum- 
Itances  with  many  of  the  pairs  of  nerves  thus  enume- 
rated, to  which  the  memory  of  the  ftudent  can  attach. 
The  common  enumeration  feems  a natural  one ; it 
fervqs  well  the  purpofe  of  difleClion,  and  confequently 
will  never  be  entirely  exploded.  The  ufe  of  new  claffi- 
fications  and  arrangements,  and  names,  whilft  we  muff 
alfo  retain  the  old,  adds  much  to  the  intricacy  of  de- 
monftration. 


From 
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ifl  pair — Olfa&ory  nerves. 


2d  pair — Optic  nerves. 


From  the  olfaftory  nerve  to  that  which  paffes  out 
betwixt  the  cranium  and  firft  vertebra,  there  are  nine 
netves  *. 

1 Caruncultz  mamillares  Math,  de  Grad. 
Procejfus  ad  nares.  Gonth  d’An- 
dernac. 

I 8um  par,  Spigel. 
j ill  pair  of  Willis. 

1 Nervus  vifivus , feu  viforius.  Carpi. 

}>  im  par  antiquorum. 

J 2d  pair  of  Willis. 

"J  2 jm  par,  Fallop.  et  Vefal. 

, * tv t . 1 l Nerfs  moteurs  communs  desyeux. — ■ 

3d  pair — Motores  oculorum.  ]>  "Window  J 

j 3d  pair  of  Willis. 

Minor  propago  3"  Paris,  id  ejl  51  recen - 
tiorum,  Fallop. 

Gracilior  radix  3“  Paris , id  ejl  51  re- 
centiorum.  Vefal. 

Nervus  quiprope  nates  oritur.  Eultach. 
9“ra  par  Cortes  : et  Columb. 
j 4th  pair;  or,  pathetic  nerves  of  Willis. 

d Nervus  anonymus  trigeminus  multorum . 

J 3um  par  Fallop.  et  Vefal. 
f 5th  pair  of  Willis. 

J Trijumeaux  of  Window. 

4>im  par  pall0p. 

Radix  gracilior  5*  Paris,  id  ejl  71  recen- 
tiorum  Vefal. 

Par  ocu/is  profpiciens. 

' 'IP™  par  Capp.  Bauhini. 

6th  pair  of  Willis. 

Nerfs  oculo-mufculaires,  ou  moteurs 
externes  de  Window. 

2um  par  Alexand.  Benedict. 

4'""  par  Carol.  Stephan. 

• 5“"  par  Vefal.  et  aliorum. 

6um  par  V.  Horne. 

J Portia  mollis,  of  the  Moderns. 
DiflinBus  a molli  nervus.  Fallop. 
Portio,  ut  pracedens,  f Paris,  id  ejl 
Nervus  commu-  ^ 7 ' recentiorum.  Vefal. 

nicans  faciei.  Portio  dura,  of  the"  Moderns. 

Le  petit  fympatheque,  of  Window. 

J Facial  nerve. 

* In  the  following  table,  I am  of  courfe  much  indebted  to  the  fy- 
nonymie  of  Vicq  d’Azyr. 

VoL-m-  J 8 pair. 


4th  pair — Trochlearis. 


5th  pair — Trigemini. 


6th  pair — Abdu&ores. 


“Auditory  nerves. 


7th  pair  ^ 
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3th  pair 


Gloflo-pharyageus. 


Par  vagum. 


Qui  ad  mu/crdos  lingua  et  fauclum  ten - 
det.  Fallup. 

Le  rameau  lingual  de  la  8'  paire  of 
Window. 

> 8th  pair  d’ Anderfch. 

Superior  fafciculus  of  the  8th  pair  of 
Willis. 

Glojfo  Pharyngeus.  Haller. 

Nervus  fcxtus  Galeni  et  aliorum. 

5“  conjugatio  Carol.  Stephan. 

7nm  par  Alex.  Benedict. 

> 6"m  par  Cafp.  Bauhini. 

9um  par  Bidloo  et  Anderfch. 

8th  pair  of  Willis. 

. Le  moyen  fympathique  of  Window. 


! Spinal  acceffory  1 r • 1 

l nerve>  3 r The  fpinal  nerve. 


9th  pair — Lingual. 


1 oth  pair — Suboccipital 
nerve. 


1 7"m  par  Fallop.  Vefal  et  alwrum. 

I 1 1 u‘"  par  Bidloo. 

I ioum  par  Anderfch. 

| Par  linguale  medium,  vel  nervus  Itn- 
> gualis  niedius Haller.  Soemmer- 

ing et  aliorum. 

The  hypoglodal,  ful/lingual,  or  guf- 
tatory. 

_ The  9th  pair  of  Willis. 

}ioth  pair  of  Willis. 

lit  fpinal,  or  cervical  nerve,  of  Haller. 
I count  this  the  firft  cervical  nerve. 


FIRST  PAIR  j OR,  OLFACTORY  NERVES 
Tfie  olfactory  nerve  is  foft  and  pulpy,  and  foon  re- 
folved  by  putrefaction  ; therefore,  we  fhould  not  be  far- 
prifed  that  it  was  negleCted  by  the  Ancients  f.  It  ad- 
heres 

* In  the  prefent  enumeration  and  defcription  of  the  nerves,  we  at- 
tend chiedy  to  their  relation  to  the  brztin.  In  the  introduction  to 
the  next  part  of  this  volume,  they  will  be  found  arranged  and  claffed 
previous  to  the  detail  of  their  minute  diltribution. 

•j-  The  olfaCtory  nerve  is  in  brutes  a large  prolongation  of  the 
fubitance  of  the  brain,  and  is  the  proper  mamillary  proceffes.  Their 
olfaCtory  nerves  have  a cavity  or  ventricle  in' them,  and  it  was  natu- 
ral for  the  Ancients  to  imagine  that  the  pituita  of  the  brain  was 

from 
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heres  firmly  to  the  lower  furface  of  the  anterior  lobe  of 
the  brain,  but  it  does  not  take  its  origin  here.  It  is  of  a 
triangular  lhape,  as  if  moulded  to  the  fulcus  in  which  it 
lies  ; by  being  fometimes  funk  into  the  fulcus  more  or 
lefs  on  one  fide  than  the  other,  it  has  the  appearance  of 
being  larger  on  one  fide  than  the  other.  It  takes  its  ori- 
gin by  three  medullary  tra&s  * ; iff,  From  the  corpus 
ftriatum  ; 2d,  From  the  medullary  matter  of  the  ante- 
rior lobe  ; 3d,  From  the  fore  and  under  part  of  the 
corpus  callofum  t-  When  a feftion  is  made  of  it,  we 
obferve  in  it  a cineritious  portion. 

Towards  the  fore-pai*t,  this  nerve  expands  into  a bul- 
bous oval  lobe,  which  confills  of  a femi-tranfparent  cine- 
ridous  fubfiance.  This  lies  upon  the  crebriform  plate, 
and  from  it  are  fent  down  the  nerves  which  expand  upon 
the  membrane  of  the  nofe,  and  compofe  the  organ  of 
fmelling  J. 


from  this  {trained  through  the  crebriform  plate  into  the  nofe.  Ve- 
falius  proved  the  abfurdity  of  this  opinion  ; it  was,  however,  revived 
by  Dulaurens,  who  was  perhaps  more  of  a courtier  than  an  anatomift. 
But  Willis  is  not  much  better,  when  he  defcribes  the  proper  ufe  of 
thefe  nerves.  He  fuppofed  the  crebriform  plate  of  the  Ethmoid  bone 
to  prevent  bodies  from  palling  up  into  the  brain  (“  ne  quid  afperi 
“ aut  molefti  cum  illis  una  ad  cerebrum  feratur”)  ; while  the  lymph 
in  tliofe  nerves  correfted  the  two  pungent  odours;  “ odorum  fpecies 
“ demulcere  eafque  fenforio  quadantenus  prxparare.” 

* Or  we  fay  that  the  external  root  generally  fplits,  having  two  fafi- 
culi.  See  Prochalka,  tab.  1. 

f Vicq  d’Azyr,  M.  de  l’Acacb  Roy.  1781. — “ Breviores  fibre 
“ medullorx  cum  longioribus  exterioribus  connexx  nonun 011am  cine- 
“ ream  particulam  excipiunt.”  Soemmerrlng. 

X Duverney  has  Ihown  us,  that  thofe  nerves  palling  through  the 
crebriform  plate  become  firm  nerves,  like  thofe  in  the  other  parts  cf 
the  body.  They  are  to  be  feen  by  tearing  the  membrane  of  the  ncjfe 
from  the  bone. 

I 2 


SECONb 
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SECOND  TAIR  ; OR,  OPTIC  NERVES  '*. 

The  optic  nerves  arife  from  the  poflerior  part  of  the 
optic  thalami,  and  alfo  (and  perhaps  more  direftly  f) 
from  the  tubercula  quadrigemina.  When  we  trace  the 
optic  nerves  backwards  into  the  tra&us  opticus,  we  find 
them  taking  a circle  round  the  crura  cerebri,  then  en- 
larging, each  forms  a tubercle  towards  the  back  part  of 
the  thalamus  opticus,  and  afterwards  unites  with  the 
poflerior  tubercle  of  the  thalamus  opticus ; at  the  fame 
time  a divifion  flretches  towards  the  tefles,  while  be- 
twixt the  poflerior  tubercle  of  the  thalamus  opticus  and 
the  nates,  there  is  an  intermediate  communication.  When 
thofe  tubercles  are  fairly  expofed  by  feparating  the  mid- 
dle lobes  of  the  brain,  and  differing  away  the  tunica 
arachnoides  and  pia  mater,  they  are  feen  fmooth,  and 
formed  of  medullary  matter ; which  is  uniformly  con- 
tinued from  the  one  to  the  other,  following  their  gentle 
convexities  with  an  uninterrupted  furface.  Within 
thofe  tubercles  is  a mixture  of  cineritious  and  medul- 
lary matter,  and,  efpecially,  there  is  a diftinQ:  flreak 
which  paffes  from  the  traclus  optiqus  to  the  nates. 

Thus  there  is  a communication  betwixt  the  nates  and 
tefles,  and  the  optic  nerve ; but  we  mufl  flil!  confider  the 
nerve  as  arifing  in  a peculiar  manner  from  the  thalamus 
opticus,  while  at  the  fame  time  it  receives  additions  from 
the  crura  cerebri,  where  the  nerve  adheres  clofely  to  the 
crura. 

* The  optic  nerves  were  the  firft  pair  of  Galen  and  many  of  the 
older  anatomifts,  they  being  ignorant  of  the  olfadtory  nerves. 

f “ Les  nerfs  optiques  naLTent  en  arriere  des  eminences  nates  et 
“ teft.es  vers  la  partie  pofterieure  de  celles  que  l’on  nomine  les  couches. 
1‘  des  nerfs  optiques.”  Sabatier. 


Tracing 
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Tracing  the  optic  nerves  from  their  origin  in  the 
brain  towards  their  exit  from  the  fcull,  we  find  them  ap- 
proaching gradually  and  uniting  juft  before  the  corpora 
albicantia  and  the  infundibulum. 


Sectioaol'  tlieTiuoilof  Sbe  Optic  JTetygiss 


Since  the  days  of  Galen,  it  has  been  a difptited  point, 
whether  there  is  a union  fimply  of  the  nerves,  or  a de- 
cuffation.  Fifties  have  the  nerve  arifing  from  one  fide  of 
the  brain  palling  to  the  eye  of  the  other  fide  : they  crofs, 
but  they  do  not  unite.  Birds  have  but  one  optic  nerve 
arifing  from  the  brain,  which  fplits  and  forms  the  right 
and  left  optic  nerves.  Vefalius  difledted  a young  man 
at  Padua,  who  had  loft  his  eye  a year  before ; at  the 
fame  time  he  diffected  a woman,  whofe  eye  had  been 
loft  a long  while.  In  the  latter  he  found  the  nerve  of 
that  fide  fmaller,  firmer,  and  of  redilh  colour,  through 
all  its  extent.  In  the  young  man  he  obferved  no  effedt 
upon  the  nerve.  He  alfo  gives  a plate  of  an  inftance 
in  which  he  found  the  optic  nerves  pafs  on  to  the  eyes 
of  the  fame  fide  from  which  they  take  their  origin,  with- 
out adhering  at  all. 

I 3 Valverda, 
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Valverda,  a phyfician  of  Spain,  who  travelled  into 
Italy,  and  dudied  the  Works  of  Vefalius  and  Human 
Diffedtion,  fays,  that  at  Venice  he  hqd  frequent  oppor- 
tunities of  alluring  himfeif  that  there  was  no  decuffation  ; 
for  robbers  were  punilhed  for  the  firft  offence  by  lofing 
one  of  their  eyes ; and  for  the  fecond  by  death.  Rio- 
linus,  Rolefinkius,  and  Santorini,  give  obfervations  of 
the  nerve  of  the  injured  eye  being  fmall  and  Ihrivelled, 
and  of  their  having  traced  them  pad  their  union  to  the 
fame  fide  of  the  brain  wath  the  eye  to  which  they  be- 
longed. Vicq  d’Azyr,  wrho,  of  all  authors  I conceive 
to  be  the  bed  authority  upon  fuch  fubjedts,  is  decidedly 
of  opinion  that  there  is  no  decuffation.  Zin  alfo  agrees 
with  the  opinion  of  Galen,  that  there  is  anadhefion  and 
intimate  union  of  fubdance,  but  no  croffing  of  the 
nerves.  Soemmerring  deems  it  fufficient  to  point  out 
the  authorities  on  both  Tides  of  the  quedion,  while  he 
has  no  decided  opinion  whether  there  be  a perfect  de- 
cuffation or  not  *.  Porterfield,  while  he  allows  the  in- 
timate union  of  the  optic  nerves,  has  feveral  obferva- 
tions, proving  that  they  have  no  interfection  or  decuf- 
fation. 

Sabatier,  encouraged  by  the  authority  of  Morgagni, 
fays,  that  he  could  trace  the  affedtion  of  the  nerve  of 
the  injured  eye  no  farther  than  to  the  union.  He  dif- 
credits  the  accounts  of  their  having  been  traced  to  the 
fame  fide  of  the  brain,  and  believes  the  alfertions  to  be 
the  confequence  of  previous  opinion  and  prejudice. — 
There  are  certain  obfervations  of  Valfalva,  Chefelden, 
and  Petit,  which  feem  to  prove,  that  where  the  brain  is 

* “ Ergo,  utrum  omnes  nervorum  fibrae,  an  quaedam  tantum  mu- 
“ tuo  fe  fecent,  certq  ftatui  nequit.” 

injured 
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Injured,  it  is  the  eye  of  the  oppofite  fide  that  is  affe<3> 
ed  After  their  union  the  optic  nerves  are  much  con- 
tracted in  diameter  ; ftill  the  optic  nerve,  is  the  larged; 
of  the  head,  excepting  the  fifth  pair.  It  is  the  firmed 
of  all  the  nerves  of  the  fenfes,  but  fofter  than  the  other 
nerves  f. 

What  remains  to  be  faid  of  the  optic  nerves,  falls 
more  naturally  to  be  treated  of  when  fpeaking  of  the 
organ  of  vifion. 

THIRD  PAIR  OF  NERVES  ; MOTORES  OCULORUM. 

The  third  pair  of  nerves  arife  from  the  internal  mar- 
gin of  the  crura  cerebri,  and  the  perforated  medullary 
matter  which  is  betwixt  the  crura.  The  delicate  fila- 
ments of  this  nerve  cannot  be  traced  far  into  the  fub- 
ftance  of  the  brain,  but  (till  we  may  obferve  them 
fpreading  their  filaments,  and  traverfing  the  dark  co- 
loured fpot  which  we  have  already  mentioned  to  be 
vifible  in  the  crura  cerebri.  Some  anatomifls  have 
faid,  that  the  third  pair  of  nerves  had  an  origin  alfo  from 
the  nates  and  teftes.  Ridley  defcribes  them  as  rifing 
from  the  pons  varolii  J. 

In  relation  to  the  arteries,  thofe  nerves  are  betwixt 
the  pofterior  artery  of  the  cerebrum,  arifing  from  the 
divifion  of  the  bafilar  artery  and  the  anterior  artery  of 

* If  Petit  and  others  are  proving  that  the  optic  nerves  are  affect- 
ed in  the  fide  oppofite  to  the  injury  of  the  brain,  they  are  proving 
that  they  have  no  decuffation  ; for  if  they  had,  it  would  counteract 
that  effeft,  which,  from  the  itrufture  of  the  brain,  they  mult  have  in 
common  with  the  other  nerves. 

-j-  Soemmerring. 

t They  feem  to  come  from  the  angle  betwixt  the  crura  cerebri  and 
pons  varolii.  They  are  flat  near  their  origin,  but  become  round  and 
firm. 
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the  cerebellum  *.  They  diverge  from  each  other  as 
they  proceed  forwards,  and  each  penetrates  under  the 
anterior  point  of  the  tentorium  by  the  fide  of  the  caver- 
nous finus,  and  paffes  through  the  foramen  lacerum. 
In  the  general  defcription  it  is  fufficient  to  fay,  that  they 
are  diftributed  in  common  to  all  the  mufcles  of  the  eye. 

THE  FOURTH  PAIR  OF  NERVES. 

The  fourth  pair  of  nerves,  pathetici,  or  trochleares, 
are  the  fmalleft  nerves  of  the  encephalon,  being  not 
much  larger  than  a fewing  thread.  This  nerve  comes 
out  from  betwixt  the  cerebrum  and  cerebellum,  paffes 
by  the  fide  of  the  pons  varolii,  and  after  a long  courfe 
pierces  the  dura  mater  behind  the  clynoid  procefs, 
runs  along  for  fome  way  in  a canal  or  fheath,  formed 
by  the  dura  mater  ; it  then  paffes  through  the  caver- 
nous finus,  continues  its  courfe  onwards  through  tire 
foramen  lacerum  to  the  orbit,  and  is  finally  appro- 
priated to  the  fuperior  oblique  mufcle  of  the  eye. 

The  origin  of  the  fourth  pair,  if  we  take  implicitly 
the  defcriptions  of  authors,  feems  to  have  a much 
greater  variety  than  any  of  the  other  nerves ; fo  that  it 
is  common  to  fay,  the  fourth  pair  of  nerves  arife  about 
the  region  of  the  nates  and  tefles  f.  The  trochlearis 

* “ Cette  difpofition  peut  expliquer  pourquoi  on  eprouve  tant  de 
« pefanteur  aux  yeux  aux  approches  du  fommeil,  dans  I’ivrefTe  & 
“ dans  certains  efpeces  de  fievre.”  Sabatier.  This  is  a mechanical 
and  a moil  improbable  way  of  accounting  for  fuch  an  effedl. 

-j-  “ Pone  corpora  bigemina  pofteriora  mox  paullo  fuperius,  mox 
ii  paullo  inferius,  mox  magis  exteriora,  mox  magis  interiora  verfus  ra- 
“ dice  fimplici,  duplici,  triplici,  quin  et  quadruplici  oritur. — Non- 
“ nunquam  origo  ejus  in  cerebri  valvula,  nonnunquam  in  ipfo  fre- 
“ nulo  patet  ut  humore  ventriculi  quarti  alluatur.”  Soemmerring, 
vol.  iv.  p.  209. 
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arifes  fometimes  by  two  filaments,  but  more  commonly 
by  one  undivided  root  *.  This  root  is  feen  to  emerge 
from  a point  betwixt  the  medullary  lamina  of  the  cere- 
bellum, or  vaivula  Vieuifenii,  and  the  lower  of  the  tuber- 
cula  quadrigemina  f* 

From  the  connexions  of  the  parts  whence  this  nerve 
arifes  with  the  reft  of  the  brain,  it  is  prefumed,  that 
this  fourth  pair  of  nerves  has  a very  immediate  and 
univerfal  connexion  with  the  internal  parts  of  the 
brain  ; yet  there  is  nothing  in  the  final  diftribution  of 
the  nerve,  which  fliould  incline  us  to  believe  that  there 
fhould  be  any  particular  provifion  in  its  origines. 

FIFTH  PAIR  OF  NERVES  ; TRIGEMINI. 

The  fifth  nerve  of  the  brain  arifes  from  the  fore  and 
loweft  part  of  the  crura  cerebelli,  where  they  unite  with 
the  pons  varolii.  The  origin  of  this  nerve  may  be  divided 
into  two  portions : an  anterior  is  fmall,  and  fomewhat 
elevated  above  the  other.  The  pofterior  part  of  this 
origin  takes  its  rife  a little  lower  than  the  anterior  part. 

* Santorini  fays,  they  have  three  roots  or  little  fafciculi.  Wrif- 
berg  following  Vieufens,  fays,  the  fourth  pair  arifes  from  the  vaivula 
cerebri.  Vicq  d’Azyr.  See  Haller,  faf.  vii.  tab.  3.  “ Origo  alius 
“ fimplex  eft,  alius  duplex  ; quanuo  fimplex  eft,  a proceftu  a cere- 
“ bello  ad  teftes  exterius  prodit,  quam  eft  tranfverfa  ftria,  quae  eos 
“ proceffus  conjungit.”  Haller  Phyf.  vol.  iv.  p.  208. 

f “ Et  fouvent  ils  fe  confondent  avec  un  traftus  medullaire  place 
“ tranfverfalement  au-deffus  de  la  valvule  du  cerveau.”  Vicq  d’Azyr. 
This  nerve,  fays  he,  cannot  be  followed  into  the  anterior  part  of  the 
brain  from  its  extreme  delicacy,  and  becaufe  it  is  formed  from  the 
medullary  fubftance  itfelf,  without  the  admixture  of  filaments  to  give 
it  ftrength.  He  quotes  thofe  words  of  Soemmerring  : — “ Continua 
“ medulla  oritur.” 
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Thefe  two  origines  of  the  nerve  are  connected  by  cellu- 
lar membrane,  and  have  betwixt  them  a little  groove, 
in  which  not  unfrequently  an  artery  creeps.  Accord- 
ing to  Santorini,  the  anterior  of  thefe  divifions  is  formed 
by  the  tranfverfe  fibres  of  the  pons  varolii,  and  the  pof- 
terior  by  the  crura  cerebelli.  But  this  nerve  appertains 
truly  to  the  cerebellum  ; and  Vicq  d’Azyr  could  never, 
except  in  one  difiection,  perceive  that  any  of  its  fibres 
arofe  from  the  pons  varolii  *.  The  nerve  of  the  right 
fide  has  been  obferved  fometimes  larger  than  that  of 
the  left. 

This  fifth  nerve,  the  largelt  of  the  fcull,  palling  for- 
wards and  downwards,  flips  in  betwixt  the  lamina  of  the 
dura  mater,  oppofite  to  the  point  of  the  pars  petrofum 
of  the  temporal  bone.  It  is  here  firmly  attached  to  the 
dura  mater,  and  forms  a flat  irregular  plexus.  From 
this  plexus  there  pafs  out  three  great  branches : — 
ill,  One  to  the  focket  of  the  eye  and  forehead,  through 
the  foramen  lacerum ; 2d,  One  to  the  upper  jaw  and 
face,  through  the  foramen  rotundum  j and  3d,  One  to 
the  lower  jaw  and  tongue,  palling  through  the  fora- 
men ovale. 

SIXTH  PAIR  OF  NERVES  ; OR,  ABDUCENTEsf. 

The  fixth  nerve  of  the  fcull  feems  to  arife  from  be- 
twixt the  pons  varolii  and  medulla  oblongata.  In  the 
origin  of  its  fibres  it  has,  however,  much  variety  ; and 
authors  differ  very  much  in  this  point  of  the  defcrip- 

* “ Oritur  e nodo  cerebri,  prope  cerebellum  duabus  partibus,  &c.” 
Soemmerring. 

f Or,  motores  externi. 
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tion  *.  We  may  fay,  however,  that  the  fixth  pair  of 
nerves  arife  from  the  corpora  pyramidalia. — Sometimes 
the  nerve  rifes  in  two  branches,  which  do  not  unite  un- 
til they  are  entering  into  the  cavernous  finus  f.  The 
fixth  nerve  is  in  fize  fomewhat  betwixt  the  third  and 
fourth  : it  paffes  forward  under  the  pons  varoiii,  until 
near  the  lateral  and  lower  part  of  the  body  of  the  fphe- 
noid  bone  : it  thence  continues  its  route  forwards  and 
downwards  by  the  fide  of  the  carotid  artery,  through 
the  cavernous  fmus : here  it  feems  increafed  in  fize. — 
It  gives  off  that  fmall  twig  which  anatomifts  account 
the  beginning  of  the  great  fympathetic  nerve.  The 
fixth  nerve,  after  giving  off  this  delicate  thread,  paffes 
on  through  the  foramen  lacerum  to  the  abdu&or  muf- 
fle of  the  eye, 

SEVENTH  PAIR  OF  NERVES  ; OR,  AUDITORY. 

The  feventh  nerve  arifes  from  the  pofterior  and  late- 
ral part  of  the  pons  varoiii,  at  the  point  where  it  is 
joined  by  the  crura  cerebelli. 

But  this  feventh  pair  of  Willis  confifts  of  two 
parts  ; the  facial  nerve  or  portio  dura,  and  the  audi- 
tory or  portio  mollis  ; the  laft  is  the  larger  and  pofte- 
rior portion  J. 

The  portio  dura  comes  out  from  the  foffa  formed 
betwixt  the  pons  varoiii,  corpora  olivaria,  and  crura 

* Simple  as  the  anatomy  of  the  nerve  is,  Vieuflens,  Morgagni, 
Lietaud,  Window,  Sabatier — all  differ  in  their  account  of  the  ori- 
gin of  this  nerve  in  fome  little  circumftance  ; and  Vicq  d’Azyr 
gives  fix  varieties  of  it. 

Sabatier. 

t And  we  may  add  a third  portion  ; the  portio  media  of  Wrif- 
berg. 

J ' cerebelli ; 
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cerebelli  * ; and  upon  a more  careful  examination  we 
find  it  riling  diftindtly  from  the  crus  cerebelli. 

The  origin  of  the  portio  mollis,  of  the  feventh  pair, 
is  to  be  traced  from  the  fore-part  of  the  fourth  ventri- 
cle f.  We  obferve  palling  obliquely  upwards  from  the 
calamus  fcriptorius  feveral  medullary  ftriee  ; thofe  vary 
in  number  from  two  to  feven,  and  are  fometimes  not 
to  be  difcerned  J.  To  thefe  are  added  certain  fibres 
arifing  from  the  pons  varolii,  and  as  thefe  fibres  pro- 
ceed from  their  origin,  they  become  ftill  more  dif- 
tindtly  formed  into  fafciculi.  The  whole  of  this  portio 
mollis  is  larger  than  the  third  nerve,  firmer  than  the 
firft,  but  Iefs  fo  than  the  fecond  pair : it  forms  a kind 
of  groove  which  receives  the  portio  dura.  The  portio 
mollis  and  portio  dura  entering  the  meatus  auditorius 
intemus  of  the  petrous  bone,  the  former  is  divided  into 

* “ FofTe  de  l’eminence  olivare,”  of  Vicq  d’Azyr. 

-J-  Prochaflta,  fpeaking  of  the  fourth  ventricle,  continues  thus  : — 
“ Super  has  ultimas  eminentias  folent  medullares  candicantes  quafi 
“ fibras  decurrere,  a quibus  proprie  originem  portionis  mollis  ner- 
“ vorum  auditoriorum  faltem  pro  parte  deducunt.”  (Ridley,  Hal- 
ler, Lobftein,  cum  per  antiquo  auftore  Piccolhomini  et  etiam  re- 
centiflimus  Soemmerring. — “ Ego  poftquam  multoties  in  lineas  illas 
“ medullares  in  quarto  ventriculo  inquihviffem,  dicere  poflum,  non 
« temper  illas  in  originem  nervi  acuftici  mollis  terminare  ; nonun- 
“ quam  enim  paulo  fupra  nonunquam  paulo  infra  definunt,  ah- 
“ quando  in  uno  latere,  & haud  raro  utrinque  defiderantur,  ita  ut 
“ ex  his  obfervationibus  perfuadear  illas  medullares  quarti  ventnculi 
“ ftrias  ad  originem  portionis  mollis  nervi  acuftici  minime  elfen- 
«*  tiales  effe.”  Prochaflca,  tab.  iii.  f.  f. 

J It  is  a curious  circumftance,  fhould  future  obfervation  confirm 
it,  which  has  been  mentioned  by  Santorini,  that  thofe  origines  of  the 
auditory  nerve  have  been  obferved  particularly  ftrong  in  a blind  man, 
whofe  hearing  had  been  very  acute. 
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four  portions  which  pafs  to  the  feveral  parts  of  the  inter- 
nal ear.  The  latter  palfes  through  the  ear,  and  comes 
out  by  the  ftylo-maftoid  foramen  behind  the  ear,  fpreads 
upon  the  cheek,  and  forms  the  principal  nerve  of  the 
face. 

EIGHTH  PAIR  OF  NERVES. 

To  underftand  a very  intricate  demonftration,  it  is 
neceffary  to  recollect  that  the  eighth  pair  of  nerves,  as 
they  have  a relation  to  the  brain,  confifts  of  three  dif- 
tinct  nerves. — Thefe  are,  i ft.  The  glosso-pharyn- 
gial  nerve  ; 2d,  The  par  vagum  ; 3d,  The  SPINAL 
accessory. — Taken  all  together,  they  arife  from  the 
fuperior  and  lateral  part  of  the  medulla  oblongata. 

The  glosso-pharyngial  nerve  is  only  diflin- 
guilhed  within  the  fcull  as  a larger  filament  of  the 
eighth  pair  ; it  is  however  diftinct  in  its  courfe  from 
the  origin  to  the  point  where  it  pierces  the  dura  mater  : 
it  is  the  uppermoft  of  the  fibres  of  this  pair  of  nerves. — 
Sometimes  there  is  a very  delicate  filament  running  pa- 
rallel with  its  lower  edge  which  belongs  to  it.  It  has 
the  fame  origin  with  the  fibres  of  the  par  vagum  *. 

The  par  vagum  is  compofed  of  ten  or  twelve  very 
fmall  filaments,  which  are  fometimes  united  into  three 
or  four  fafciculi.  Thefe  filaments  arife  from  the  outer 

* “ Nervus  gloffo-pharyngeus  fafciculo  mox  una,  mox  duabus, 
“ quatuor,  quinque  fibris  compoiito  oritur  ex  fumma  atque  priore 
“ parte  medullas  fpinte  pone  corpora  olivaria  nervum  facialem  inter 

atque  nervum  vagum,  nonnunquam  etiam  ex  quarto  ventriculo  vel 
“ ex  cruribus  cerebelli  ad  fpinae  medullam,  nonnunquam  fub  pofteriori 
“ fulco  nervi  vagi,  dedudtus  ab  eo  vel  diftindtius,  vel  obfcurius  in- 
“ terpofita  arteria,  vel  vena,  vel  arteria  et  vena  fimul,  vel  parte 
<£  plexus  choreoidis,  quid  quod  ipfa  direftione  a nervo  vago  eft  di- 
“ ftindtus.”  Soemmerring. 
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border  of  the  corpus  olivare,  or  from  the  lateral  part  of 
the  medulla  oblongata  *.  Sometimes  they  arife  in  a 
double  feries  like  the  nerves  of  the  fpine  : a few  fibres 
are  to  be  traced  from  the  fide  of  the  calamus  ffrip- 
torius  of  the  fourth  ventricle. 

The  spinal  accessory  nerve  comes  up  from  the 
fpine  to  join  the  par  vagum  ; it  begins  by  fmall  twigs 
from  the  pofterior  roots  of  the  fourth,  fifth,  fixth,  and 
even  the  feventh  cervical  nerves.  In  the  fize,  length, 
and  origin  of  thofe  little  flips,  there  is  much  variety  : as 
the  nerve  afcends  to  the  top  of  the  fpine,  it  connects  it- 
felf  with  the  fuboccipital  nerve  ; it  then  paffes  behind 
the  trunk  of  the  vertebral  artery,  approaches  the  par 
vagum,  and  receives  fome  filaments  from  the  medulla 
oblongata. — Thofe  three  nerves,  the  gloffo-pharyngeal, 
par  vagum,  and  acceffory  nerves,  in  their  paffage  out  of 
the  fcull  are  connected  in  a very  intricate  way  f.  They 
there  feparate  from  each  other.  The  anterior  branch, 
the  gloffo-pharyngeal  nerve  goes  to  the  tongue  and 
jpharynx ; the  middle  nerve,  the  par  vagum,  has  an  exr 
tenfive  courfe  through  the  body,  and  finally  terminates 
in  the  ftomach  ; the  loweff  nerve,  the  acceffory,  palling 
into  the  neck,  perforates  the  maftoid  rnufcle,  and  diftri- 
butes  its  branches  amongft  the  muffles  of  the  fhoulder. 

NINTH  PAIR  OF  NERVES;  OR,  LINGUAL. 

The  ninth  nerve  of  the  fcull  originates  from  betwixt 
the  corpora  pyramidalia  and  olivaria.  Like  all  the 
nerves  of  the  fpine,  it  is  compofed  of  feveral  little  fila- 

% Some  filaments,  according  to  Vieufiens,  Santorini,  and  Soemmer-- 
ring,  are  derived  from  the  paries  of  the  4th  ventricle. 

-J-  The  minutice  of  which  will  afterwards  call  for  attention. 

ments ; 
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ments  j thofe  unite  into  a fafciculus  of  a pyramidal  lhape: 
flill  thofe  filaments  do  not  form  a nerve  before  per- 
forating the  dura  mater,  but  pierce  it  feverally  * ; they 
then  unite  and  pafs  out  of  the  fcull  by  the  condoloyd 
foramen  of  the  occipital  bone  ; they  are  then  connected 
with  the  eighth  pair  and  ganglion  of  the  fympathetic 
nerve. — The  final  diflribution  of  the  nerve,  is  to  the 
mufcles  of  the  tongue  f. 

THE  TENTH,  OR  SUBOCCIPITAL  NERVE, 

From  its  origin,  its  manner  of  palling  betwixt  the 
fcull  and  firlt  vertebra,  and  its  diflribution,  it  mull  be 
clalfed  with  the  nerves  of  the  fpine. 

The  nerves  of  the  fpine  are  divided  into  the  eight 
cervical,  twelve  dorfal,  five  lumbar,  five,  and  fometimes 
fix  or  feven,  facral  nerves  J.  Each  of  thofe  twenty-five 
nerves  arifes  in  two  fafciculi,  one  from  the  fore,  and  the 
other  from  the  back  part  of  the  fpinal  marrow.  They 
are  to  be  traced  a great  way  in  the  length  of  the  fpinal 
marrow  before  they  pafs  the  membranes.  The  polle- 
rior  and  anterior  fafciculi  penetrate  the  dura  mater  fepa- 
rately,  and  afterwards  unite.  The  pollerior  fafciculi  of 

* The  ninth  pair  of  nerves  often  differ  very  much  in  one  fide 
from  the  other,  in  regard  to  the  origin  and  number  of  thofe  fafciculi. 

-J-  “ Forfan  etiam  nimio  fanguine  plena  arteria  vertebrali  preffus 
“ laeditur,  ut  inde  haefitantia  atque  refolutio  linguae  ebriorum,  ex  ce- 
“ rebri  phlegmone  infanientium,  attonitorum  explicari  poffit. — Col- 
“ lapfa  vero  eadem  arteria  ex  nimio  fanguinis  profluvio  lingua  ob 
“ fanguinis  forfan  defeftum  refolvitur. — Ex  ejufdem  nervi  nexu 
“ cum  nervis  cervicalibus  vocis  jadluram  poft  laefam  fpinalis  medul- 
“ lae  partem  quae  in  cervice  eft,  explicarunt.” 

% “ Plerumque  quinque  funt,  nonnunquam  fex,  raro  tres  vel  qua- 
“ tuor.”  Soemmerring. 


the 
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the  dorfal  nerve  before  they  unite  with  the  other,  fwell 
into  a little  ganglion.  The  pofterior  fafciculi  of  the  cer- 
vical nerves  communicate  with  each  other  by  interme- 
diate filaments. 


END  OF  THE  ANATOMY  OF  THE  ERAI^. 
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OF  THE  PARTICULAR  NERVES. 


l 

THE  FIRST  PAIR  OF  NERVES  $ OR,  OLFACTORY 
NERVES. 

We  have  defcribed  the  three  roots  of  this  pair  of 
nerves : their  triangular  form,  their  bulbous  extremi- 
ties, and  their  manner  of  perforating  the  crebriform 
plate  of  the  aethmoid  bone. 

Where  the  foft  and  pulpy-like  mafs  of  the  olfactory 
nerves  perforates  the  aethmoid  bone,  the  dura  mater 
involves  them,  and  gives  them  firm  coats*.  There 
are  two  fets  of  nerves  •,  fir  ft,  Thofe  which  pafs  through 
the  holes  in  the  crebriform  plate,  neareft  the  crifta  galli, 
run  down  upon  the  feptum  of  the  nofe,  under  the 
fchneiderian  membrane,  and  betwixt  it  and  the  periof- 
teum.  They  become  extremely  minute  as  they  defcend; 
and  they,  finally,  pafs  into  the  foft  fubflance  of  the 
membrane.  Secondly,  Thofe  filaments  which  pafs 
down  by  the  outer  fet  of  holes  of  the  aethmoid  plate, 
are  diftributed  to  the  membrane  invefling  the  fpongy 
bones. 

* Duvemey  firft  obferved  this  courfe  and  firmnef&of  the  olfactory 
nerves. 

Vol.  Ill,  & Although 
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Although  branches  of  the  opthalmic,  pterigoid,  pala- 
tine, and  fuborbital  nerves  pals  to  the  membrane  of 
the  nofe,  there  is  reafon  to  believe  that  they  have  no 
power  of  conveying  the  impreffion  of  odours.  Thefe 
nerves  are  ncceffary  that  the  membrane  may  polfefs 
the  common  properties  beftowed  by  the  nerves. 

Upon  the  queltion,  whether  thole  additional  branches 
of  nerves  to  the  nofe,  affifl  in  conveying  the  impreffion. 
of  odours,  there  has  been  much  controverfy.  It  is  a 
fubject  upon  which  we  might  reafon  by  analogy ; but, 
certainly,  little  dependence  can  be  placed  upon  thole 
cafes  brought  by  either  party,  of  difeafes  affecting  the 
one  fet  of  nerves  without  influencing  the  other.  From 
the  nature  of  the  parts,  ulceration  or  tumors,  which 
deftroy  the  bones  of  the  nofe,  muff  prefs  equally  upon 
the  branches  of  the  olfaftory  nerve,  and  of  the  fifth 
pair.  We  find  that  there  pais  alfo  to  the  other  organs 
of  fenfe,  fubordinate  nerves ; and  we  know  that  a nerve 
may  be  modified  to  much  variety  of  funftion ; and  this 
is  evident  from  the  nerve  of  tafte  being  a branch  of 
the  fifth  pair.  But  it  is  doubtful  how  far  a nerve  may 
be  capable  of  receiving  at  one  inftant  various  hn- 
preffions.  Far  from  confidering  diffincl  nerves  fent 
to  the  fame  organ,  as  affording  an  argument  for 
thefe  nerves  receiving  one  uniform  impreffion,  and 
conveying  one  fimple  fenfation,  it  would  feem  more 
rational  to  infer,  that  one  individual  nerve  cannot  per- 
form two  functions,  and  that  two  functions  are  often 
required  in  the  organs  of  fenfe.  I am  inclined  to  be- 
lieve, that  the  olfa&ory  nerve  is  incapable  of  befcowing 
common  fenfation  on  the  membrane  of  the  nofe  5.  and 

that 
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that  the  other  nerves  which  ramify  on  that  membrane,  do, 
on  the  otherhand,  contribute  nothing  to  the  fenfe  of  fmell, 
as  we  find  that  the  inflammation  of  the  pituitary  mem- 
brane, which  raifes  the  fenfibility  of  the  branches  of  the 
fifth  pair  of  nerves,  does  in  no  degree  make  thofe  of  the 
olfadtory  nerve  lefs  acute.  The  membrane  is  painfully 
inflamed,  but  the  fenfe  of  fmell  is  deadened.  In  at- 
tending to  the  delicate  fenfibility  of  the  nerves  of  the 
fenfes,  we  negledt  to  take  into  account  the  lefs  promi- 
nent, but  no  lefs  curious  peculiarities  in  the  fenfations, 
and  fympathies  of  the  common  nerves.  The  fenfes  of 
tafte  or  fmell  are  not  more  diftindt  from  each  other,  or 
from  common  fenfation,  than  are  the  peculiar  fenfations 
which  belong  to  the  fenfibility  of  the  feveral  vifcera. 
The  ftomach  and  inteftinal  canal  poffefs  as  great  a 
difcrimnating  power  as  the  organ  of  tafte,  although  the 
fenfations  are  lefs  perfectly  conveyed  to  the  fenforium. 
There  is  a variety  in  the  fufceptibility  of  the  feveral  or- 
gans and  vifcera,  a diftindt  fenfation  and  proportioned 
adtion  and  election  which  is  eflential  to  the  order  and 
ceconomy  of  the  general  fyftem.  This  is  confpicuous 
in  the  variety  of  the  affections  in  remote  parts,  when 
food,  medicine,  or  poifon  is  received  into  the  body. 
Thefe  peculiarities  in  the  impreflion  of  which  each  or- 
gan is  fufceptible,  are  fo  far  diftindt  as  to  be  eflential 
to  the  due  excitement  of  that  organ ; and  are  yet  fo 
general,  as  to  connedt,  in  one  combined  adtion,  the 
whole  fyftem,  and  to  occafion  fymphaies  in  remote  parts, 
which  perplex  us,  and  give  that  degree  of  intricacy  to 
the  living  actions,  which  renders  medicine  an  uncertain 
art. 

Ka 
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ARRANGEMENT  OF  TEIE  NERVES  PROCEEDING  FROM 
THE  CRANIUM. 

The  fir'd  nerve  we  have  feen  pafling  to  the  nofe. 

The  fecond,  third,  fourth,  part  of  the  fifth  and  fixth, 
pafs  to  the  eye,  or  through  the  orbit. 

The  feventh  nerve  is  that  which  becomes  the  organ 
of  hearing. 

Part  of  the  fifth,  feventh,  eighth,  ninth,  and  fuboc- 
cipital  nerves  pafs  to  the  bones  of  the  face,  the  integu- 
ments and  mufcles  of  the  face,  the  jaw,  and  throat. 

From  the  fixth  pair  of  nerves  is  derived  the  great 
fympathetic ; from  the  eighth  is  fent  downwards  the 
par  vagum.  - -••• 

The  extreme  branches  of  the  fifth  pair,  of  the 
feventh,  of  the  eighth,  ninth,  and  firft  cervical  nerves, 
form  a chain  of  connexions,  furrounding  the  head, 
face,  and  neck. 

SECOND  PAIR,  OR  OPTIC  NERVES. 

In  this  part  of  the  work  there  is  no  occafion  to  de- 
liver any  thing  further  concerning  the  optic  nerves, 
than  has  been  already  faid  of  their  origin,  and  final  ex- 
panfion  in  the  retina  of  the  eye.  It  will  be  more  pro- 
per to  confider  them  fully  when  treating  of  the  eye 
in  particular. 

THIRD  PAIR  OF  NERVES,  OR  MOTORES  OCULORUM. 

Thefe  nerves  have  the  name  of  motores  oculorum, 
becaufe  they  are  diftributed  to  the  mufcles  which  move 

the 
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the  eye-balls.  They  pafs  upwards  from  their  origin  5 
and  then  diverging,  they  penetrate  the  dura  mater  un- 
der the  extreme  point  of  the  tentorium ; they  defcend 
again  by  the  fide  of  the  cavernous  fmus,  and  pafs  ou; 
of  the  cranium  by  the  foramen  lacerum  of  the  fphenoid 
bone. 

The  nervus  motor  oculi  having  come  into  the  focket 
divides  into  two  branches : The  inferior  branch 
paffes  forward  along  the  outhde  of  the  optic  nerve ; it 
then  divides  into  thefe  branches : 

1.  To  the  adduftor  mufcle. 

2.  To  the  reftus  inferior. 

3.  To  the  external  oblique  and  to  the  lenticular 

ganglion. 

But  the  branch  of  the  third  nerve,  which,  with  the 
fifth,  forms  this  little  ganglion,  is,  by  no  means,  con- 
ftantly  derived  from  this  branch.  The  lesser  and 
superior  branch  of  the  third,  is  diflributed  to  the 
redlus  fuperior  oculi  and  levator  palpebras  fuperioris. 

FOURTH  PAIR  OF  NERVES,  TROCHLEARES,  OR  • 
PATHETICI. 

Thefe  nerves  are  very  fmall.  Their  origin,  from 
about  the  tubercula  quadrigemina,  and  their  long  courfe 
under  the  bafe  of  the  brain,  have  been  already  defcrib- 
ed ; after  proceeding  a confiderable  way,  incafed  in  the 
duplicature  of  the  dura  mater,  where  it  forms  the 
extreme  point  of  the  tentorium,  they  pafs  amongfl 
the  lamellae  of  the  dura  mater,  where  it  forms  the 
cavernous  fmus.  They  pafs  by  the  outfide  of  the  third 
pair  of  nerves ; turn  round  fo  as  to  be  above  them,  and 
make  their  egrefs  through  the  foramen  lacerum  of  the 
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fphenoid  bone.  They  pafs  forward  in  the  orbit,  urt- 
diminiffied  by  the  giving  off  of  branches ; and  are  each 
finally  diltributed  to  the  fuperior  oblique  mufcle  or 
trochlearis.  Sometimes,  however,  in  their  courfe,  they 
fend  branches  to  unite  with  thofe  of  the  fifth  pair, 
which  pafs  to  the  nofe,  or  even  to  the  frontal  nerve ; 
but  this  is  very  rare  *. 

As  this  nerve  is  derived  very  far  back  from  the 
brain,  and  as  the  parts  from  which  it  originates  are  lefs 
affeded  by  the  diltention  of  the  ventricles  than  almolt 
any  other  part  of  the  brain,  this  may  be  a reafon  why 
in  hydrocephalus  we  fo  frequently  fee  the  eyes  turned 
obliquely  towards  the  nofe.  The  origins  of  thefe 
nerves  being  lefs  affeded,  they  will  give  a compara- 
tively greater  power  to  the  fuperior  oblique  mufcle.  It 
has  been  obferved  alfo,  that  in  death  the  power  of  the 
fuperior  oblique  mufcle  has  a preponderance, 

THE  FIFTH  PAIR,  OR  TRIGEMINI. 

The  tracing  of  the  branches  of  the  fifth  pair,  by 
dilfedion,  is  a difficult  talk,  for  thofe  branches  are 
diltributed  among  the  bones  of  the  face,  to  the  eyes, 
nofe,  mouth,  tongue,  and  throat.  From  this  extenfive 
diltribution  the  fifth  nerve  is  neceffarily  the  largelt  of 
thofe  that  pafs  out  of  the  cranium. 

It  is  of  a flattened  form  f ; it  penetrates  the  dura 
mater  at  the  anterior  point  of  the  petrous  bone,  and 
fpreads  flat  under  it.  Here,  under  the  dura  mater,  it 
is  matted  into  one  irregular  ganglion ; viz.  the  femi- 

^ Soemmerring. 

d So  it  is  laid,  by  Miekel,  to  refemble  the  flat  worm,  or  tsenia. 

lunar* 
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lunar,  or  Gafferian  ganglion.  This  ganglion  lies  on  the 
anterior  point  of  the  temporal,  and  on  the  fphenoidal 
bone.  In  their  paffage  from  the  brain,  the  filaments, 
compofing  the  fifth  nerve,  are  loofe,  or  eafily  fepa- 
rated ; at  this  place,  they  are  all  found  fo  fubdivided 
and  entangled,  as  to  refill  further  divifion.  The  nerve 
here  fwells  out  into  a greater  fize ; it  feems  to  be  in- 
corporated with  the  denfe  fibres  of  the  dura  mater ; it 
becomes  of  a dark  red,  or  mixed  colour ; all  which 
circumflances  have,  by  no  means,  been  unobferved  by 
anatomills.  Vieuffens  fuppofed,  that  the  ufe  of  this 
ganglion,  of  the  fifth  pair,  before  it  perforates  the  cra- 
nium, was  to  flrengthen  the  nerve,  and  enable  it  to 
withfland  the  motion  of  the  jaws ! But  it  would  rather 
feem  to  be  a ganglion  connecting  in  fympathy  all  thofe 
parts  to  which  the  nerve  is  finally  diflributed 

The  connection  of  the  Gafferian  ganglion  with  the 
dura  mater,  is  fo  firm,  that  it  yet  remains  undecided, 
whether  there  are  fent  off  here  any  nerves  to  that 
membrane ; but  I conceive,  that  there  are  none,  and 
that  the  connection  of  the  ganglion  with  the  fibrous 
membrane,  or  fheath  which  covers  it,  has  been  mif- 
taken  for  nerves  paffmg  from  the  ganglion  to  the  dura 
mater. 

From  the  femilunar  or  Gafferian  ganglion,  the  fifth 
nerve  divides  into  three  great  branches ; whence  the 
name  of  trigemini: 

iff,  The  OPTHALMIC  BRANCH  of  WILLIS,  which 

paffes  through  the  foramen  lacerum  into  the  orbit. 

* “ Et  affeftum  animi  indicia  in  faciei  partibus  depingere  adjuvet.’* 
Hirfch.  Sand.  Thef.  Diferta.  p.  491. 
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2d,  The  SUPERIOR  MAXILLARY  NERVE,  which 
paffes  through  the  foramen  rotundum. 

3d,  The  INFERIOR  MAXILLARY  NERVE,  which 
paffes  to  the  lower  jaw,  through  the  foramen  ovale. 

The  opthalmic  branch  of  the  fifth  pair. 

This  nerve  enters  the  orbit  in  three  divifions ; thefe 
are,  the  frontal , the  nafal , and  the  lachrymal  nerves. 

iff,  The  firft  of  thefe  runs  under  the  periofteum  of 
the  upper  part  of  the  orbit,  and  above  the  levator  pal- 
pebrae  fuperioris.  Upon  entering  the  orbit  it  gives  off 
a fmall  branch,  which  paffes  to  the  frontal  finus ; the 
nerve  then  divides  into  the  fuper  trochlearis,  and  the 
proper  frontal  nerve.  The  firft  of  thefe  paffes  to  the 
inner  part  of  the  orbicularis  oculi  and  frontal  mufcle. 
The  other,  the  outermoft,  and  the  proper  frontal  nerve, 
paffes  through  the  hole,  or  notch,  in  the  margin  of  the 
orbit,  and  mounts  upon  the  muffles  and  integuments  of 
the  forehead.  Thefe  fuperficial  branches  communicate 
with  the  extreme  branches  of  the  portio  dura,  or  nervus 
communicans  faciei. 

Cafes  are  on  record  of  wounds  of  the  frontal  nerve 
cccafioning  a great  variety  of  nervous  fymptoms,  and 
efpecially  lofs  of  fight ; and  it  certainly  marks  a very 
particular  connexion  and  fympathy  betwixt  this  branch 
and  the  common  nerves  which  pafs  to  the  eye-ball  and 
iris,  and  the  retina,  that  blindnefs  is  actually  occafioned 
by  the  pricking  of  the  frontal  nerve.  Morgagni  fup- 
pofes  this  to  be  occafioned  by  the  fpafmodic  aCtion  of 
the  reCti  muffles  prefling  the  globe  of  the  eye  down 
againft  the  optic  nerve.  It  is  alfo  remarkable,  that  im- 
preffions  acting  folely  on  the  retina,  will  convulfe  the 
muffles  of  the  eye,  give  them  irregular  contractions. 
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and  confequently  diflort  the  eye-ball  and  produce 
blindnefs.  Such  has  been  found  to  be  the  effeCt  of 
lightning  in  fome  inftances. 

2d,  The  nasal  branch  of  the  opthalmic  nerve 
fends  off  a flip  or  twig  to  form  with  a branch  of  the 
third  pair,  the  lenticular  or  opthalmic  gang- 
lion ; while  the  trunk  of  the  nerve  paffes  obliquely 
forwards,  and  inward  through  the  orbit,  and  gives  oft' 
one  or  two  extremely  fmall  twigs,  which  join  the  fafci- 
culi  of  ciliary  nerves.  The  nafal  branch  then  continues 
its  courfe  betwixt  the  fuperior  oblique  and  adduCtor 
mufcles ; before  piercing  the  orbital  plate,  it  fends  for- 
ward a branch,  which  paffing  under  the  pulley  of  the 
fuperior  oblique  mufcle,  joins  that  divifion  of  the 
frontal  nerve  which  paffes  over  the  pulley.  The  nafal 
nerve  then  paffing  through  the  internal  orbital  foramen, 
enters  the  fcull  again,  and'  runs  under  the  dura  mater, 
which  covers  the  sthmoid  bone,  to  pafs  through  the  cre- 
briform  plate  of  that  bone,  and  again  to  efcape  from 
the  cranium.  It  is  finally  diftributed  to  the  upper 
fpongy  bones,  and  to  the  frontal  finufes. 

We  thus  obferve  fuch  a connexion  of  the  nerves  of 
the  eye  and  nofe,  and  of  thofe  diftributed  to  the  inner 
angle  of  the  eye,  and  mufcles  of  the  eye-lids,  as  fuf- 
ftciently  accounts  for  the  fympathy  exifting  among 
thofe  parts.  We  fee  the  neceffity  of  this  connection, 
fince  the  excitement  of  the  glands  which  fecrete  the 
tears,  the  aCtion  of  the  mufcles,  and  the  abforption  of* 
the  tears  into  the  nofe,  muft  conftitute  one  fympathe- 
tic  aCtion. 

The  lenticular,  or,  opthalmic  ganglion, 
conies  naturally  to  be  conftdered  under  this  divifion  of 
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the  fifth  pair.  The  lenticular  ganglion  is  formed  by  a 
twig  from  the  nafal  branch  of  the  fifth  pair,  after  being 
united  to  that  branch  of  the  third  pair  of  nerves,  which 
goes  to  the  levator  palpebrse  and  the  rectus  fuperior 
mufcles.  The  ganglion  is  of  a fquare  form,  and  is 
fituated  upon  the  outfide  of  the  optic  nerve.  The 
ciliary  nerves  pals  out  from  this  ganglion  into  two  faf- 
ciculi  ; they  are  ten  or  twelve  in  number ; they  are 
joined  by  branches  of  the  continued  nafal  nerve.  The 
ciliary  nerves  run  forward  amongft  the  fat  of  the  or- 
bit, to  the  fclerotic  coat  of  the  eye,  and  pierce  it  very 
obliquely  in  conjunction  with  the  ciliary  arteries.  The 
ciliary  nerves  and  arteries  then  pals  forward  betwixt 
the  fclerotic  and  choroid  coats  of  the  eye  to  the  iris. 
The  iris  is  confidered  as  the  part  the  molt  plentifully 
lupplied  with  nerves  (as  it  certainly  is  alfo  with  arteries) 
of  any  part  ip  the  body.  It  follows,  indeed,  from 
what  we  formerly  laid,  that  a profule  circulation  of 
blood  is  necelfary  to  an  accumulated  nervous  power. 

From  the  connection  of  thefe  ciliary  nerves  with 
thofe  palling  to  the  nofe,  Soemmerring  accounts  for 
fneezing  being  the  confequence  of  a Itrong  light  upon 
the  eye.  This  may  perhaps  be  true;  but,  certainly, 
the  temporary  lofs  of  light,  from  freezing,  does  not 
depend  upon  this  connection  of  the  nerves,  but  upon 
the  immediate  affection  of  the  optic  nerve  and  retina, 
from  the  concuffion  and  interruption  to  the  circulation, 
or  upon  the  accumulation  of  blood  in  the  eye. 

2.  The  lachrymal  nerve  is  the  lealt  of  the  three 
divifions  of  the  opthalmic  nerve ; it  divides  into  feveral 
branches  before  it  enters  the  gland.  Several  of  thefe 
branches  pafs  on  to  the  tunica  conjunctiva,  being 

joined 
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joined  by  twigs  of  the  firfl  branch  of  the  fuperior 
maxillary  nerve.  Others  conned  themfelves  with  the 
extremities  of  the  portio  dura  of  the  feventh  pair,  and 
with  the  fuperior  maxillary  nerves. 

The  fecond  branch  of  the  fifth  pair  ; viz.  the  fuperior 
maxillary  nerve . 

The  fuperior  maxillary  nerve,  having  paffed  the  fora- 
men rotundum,  emerges  behind  the  antrum  highmoria- 
num,  at  the  back  part  of  the  orbit,  at  the  root  of  the 
pterigoid  procefs  of  the  fphenoid  bone.  The  infra  or- 
bital canal  lies  diredly  oppofite,  and  ready  to  receive  one 
branch,  while  the  fpheno-maxillary,  opening  into  the 
orbit,  is  above,  ready  to  receive  another.  The  chief 
part,  or  trunk,  of  the  nerve  may  be  faid  to  be  feated, 
and  to  give  out  its  divifions  in  the  pterigo-palatine  folia. 
Through  the  fpheno-maxillary  hole,  the  firft  branch  of 
the  fuperior  nerve  is  fent  into  the  focket  of  the  eye. 
This  twig  unites  with  branches  of  the  lachrymal  nerve, 
and  in  general  fupplies  the  periofteum  of  the  orbit.  It 
then  fends,  through  the  foramen  in  the  os  mallse,  a 
branch  which  is  dillributed  to  the  orbicularis  mufcle  of 
the  eye-lid,  and  communicates  with  the  branches  of 
the  portio  dura  of  the  feventh  pair,  or  nervus  commu- 
nicans  faciei.  Another  branch  of  this  firft  divifion 
paffes  upward  from  the  zigomatic  foffa,  in  a groove  of 
the  wing  of  the  fphenoid  bone,  to  the  temporal  mufcle, 
and  getting  fuperficial,  it  accompanies  the  branches  of 
the  temporal  artery. 

Independently  of  this  branch,  which  paffes  upwards 
to  the  temporal  mufcle,  Miekel,  in  his  firlt  differtation 
on  this  nerve,  divides  its  branches  into  four : iff,  The 
* infra 
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infra  orbital ; 2d,  The  defcending  branch,  which 

again  gives  off  the  vidian  and  nafal  nerves ; 3d,  The 
palatine  nerve  and  pofterior  alveolar  nerve.  It  was 
not  till  afterwards  that  he  difcovered  the  ganglion 
which  takes  his  name ; and,  of  courfe,  the  previous  de- 
fcription  muff  be  imperfect.  The  fuperior  maxillary 
nerve,  after  fending  off  the  fmall  branches  which  I 
have  defcrihed  to  enter  the  orbit,  having  fairly 
emerged  out  of  the  cranium,  fends  down  two  fmall 
branches  which,  uniting,  form  a little  ganglion  of  a 
redilh  colour,  and  of  a triangular  fhape,  like  a heart. 
This,  the  spheno-palatine  ganglion,  or  ganglion 
of  Miekel,  is  exactly  oppofite  to  the  fpheno-palatine 
hole ; and  thofe  nerves,  and  this  ganglion  are  immerfed 
in  the  foft  fat  which  fills  up  the  fpace  betwixt  the 
fphenoid  palatine  and  fuperior  maxillary  bones. 

From  this  ganglion  are  fent  out  feveral  leffer  nerves, 
and  particularly  the  nafal,  vidian,  and  palatine  nerves. 

The  superior  nasal  branches  pafs  by  the 
fpheno-palatine  hole  to  the  membrane  on  the  back, 
part  of  the  nofe,  and  to  the  cells  of  the  fphenoid  bone, 
through  the  fpheno-palatine  hole. 

The  vidian  nerve  comes  off  from  the  back  part 
of  the  ganglion,  and  paffes  into  the  foramen  pteri- 
goideum  backwards.  It  firff  gives  off  feme  fmall 
branches  to  the  nofe  (the  fuperior  and  pofterior  nafal 
nerves  of  Miekel)  ; thefe  perforating  the  bone  laterally, 
are  diftributed  on  the  pituitary  membrane,  covering 
the  vomer.  The  vidian  nerve  continuing  its  courfe 
backwards,  fplits ; one  branch,  after  a long  retrograde 
courfe  through  the  petrous  part  of  the  temporal  bone, 
forms  a connexion  with  the  portio  dura,  while  the 

other 
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other  forms  one  of  the  roots  of  the  great  fympathetic 
nerve,  by  joining  the  branch  of  the  fixth  pair,  which 
paifes  down  with  the  carotid  artery. 

From  the  diftribution  of  this  branch  of  the  fifth  pair 
to  the  membrane  of  the  nofe,  and  its  connexion  with 
the  fympathetic,  fome  phyfiologifts  account  for  the 
effects  of  odours  in  caufing  fainting,  as  the  chief  nerves 
of  the  heart  are  received  from  the  fympathetic.  They 
alfo  account  thus  for  the  excitement  of  the  heart,  in  de- 
liquium,  by  ftimulant  applications  to  the  nofe. 

The  palatine  nerve  is  the  largeft  of  the  branches 
fent  out  from  the  ganglion.  We  have  to  recollect, 
that  there  are  two  canals  palling  down  behind  the  pa- 
late ; one  anterior  and  larger ; and  another  running 
nearly  parallel  to  it,  a polterior  and  fmaller  one.  The 
divifion  of  the  palatine  nerve,  which  defcends  through 
the  anterior  palatine  hole,  is  of  courfe  the  larger 
branch  ; as  it  paifes  through  the  canal,  it  gives  branches 
which  enter  the  nofe,  to  be  diftributed  upon  the 
pituitary  membrane.  This  larger  branch,  in  its  fur- 
ther progrefs  through  the  bone,  divides,  and  having 
emerged  from  its  hole,  is  diftributed  all  along  on  the 
left  palate.  The  pofterior  divifion  of  the  palatine 
branch,  palfing  down  by  the  pofterior  palatine  foramen, 
is  diftributed  to  the  velum  pendulum  palati  and  its 
mufcles. 

There  is  yet  a third  branch  of  the  palatine  nerve ; 
•viz.  the  external  palatine  nerve.  It  is  the  lead:  of  all 
the  branches ; and,  fometimes,  inftead  of  coming  from 
the  ganglion,  is  derived  immediately  from  the  fuperior 
maxillary  nerve.  This  branch  defcends  before  the 
pterigoid  procdfes,  and  on  the  convex  fiirface  of  the 

upper 
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upper  maxillary  bone,  and  is  diftributed  to  the  velum 
palati  and  uvula. 

The  fuperior  maxillary  nerve,  after  fending  off  the 
branches  which  form  the  fpheno-palatine  ganglion, 
paffes  obliquely  downward  to  the  infra  orbital  canal. 
In  this  courfe  it  gives  off  the  pollerior  nerve  to  the 
teeth  of  the  upper  jaw ; and  this  again  gives  off  a twig, 
which  takes  a courfe  on  the  outfide  of  the  maxillary 
bone,  and  fupplies  the  gums  and  alveoli,  and  buccina- 
tor mufcle. 

While  paffmg  in  its  canal,  the  infra  orbital  nerve 
gives  off  the  anterior  nerve  to  the  teeth ; and  when  it 
emerges  from  the  infra  orbital  foramen,  it  fpreads 
widely  to  the  tnufcles  of  the  face,  connecting  itfelf  with 
the  extremities  of  the  portio  dura  of  the  feventh  pair, 
or  nervus  communicans  faciei. 

The  “ tic  douloureux,”  and  the  “ tic  convulfif,”  of 
the  French  authors,  are  difeafes  attributed  to  the  affec- 
tion of  this  nerve.  The  feat  of  the  tic  douloureux,  is 
the  fide  of  the  face,  the  noflril,  the  cheek-bone,  and 
root  of  the  alveoli.  Sauvage  calls  it  the  trifmus  dolo- 
rificus,  or  maxillaris.  But  it  is  a difeafe  not  abfolutely 
fixed  to  this  point  of  the  cheek-bone ; but  on  the  con- 
trary, from  the  univerfal  connection  betwixt  the  nerves 
of  the  face,  it  takes,  fometimes,  a wide  range;  and  the 
difeafe,  I have  no  doubt,  is  fometimes  feated  in  the 
portio  dura  of  the  feventh  pair.  Sauvage  has  given  to 
one  fpecies  of  it,  the  name  of  occipitalis. 

It  is  a difeafe  attended  with  extreme  pain,  which  forces 
the  patient  to,  cry  out  in  great  agony.  The  pain  is  felt 
deep  rooted  in  the  bones  of  the  face,  and  feems  to 
fpread  upon  the  expanded  extremities  of  the  nerve ; it 
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is  fudden,  violent,  and  reiterated  in  its  attack,  and  it 
varies  in  the  length  and  repetition  of  its  acceflion.  It 
is  confined  chiefly  to  thofe  advanced  in  years,  and  is 
as  violent  in  the  day  as  during  the  night ; and  in  the 
advanced  flate  of  the  difeafe,  when  the  face  is  fwelled, 
the  flighted:  touch  will  excite  the  pain. 

This  difeafe  is  apt  to  be  confounded  with  the  affec- 
tion of  the  antrum  highmorianum,  the  tooth-ach,  rheu- 
matifm,  and  clavis  hyftericus,  or  even  with  venereal 
pains.  It  has  been  cured  by  dividing  of  the  infra  or- 
bital nerve. 

In  hemicrania,  the  affection  of  the  three  branches  of 
the  fifth  nerve,  is  fuch  as  to  mark  their  diflributions. 
There  is  dwelling  and  pain  of  the  face,  pain  of  the  up- 
per maxillary  bone,  pains  in  the  ear  and  in  the  teeth, 
difficulty  of  fwallowing,  and  laftly,  ftiffnefs  in  moving 
the  lower  jaw,  in  confequence  of  the  affe&ion  of  thofe 
branches  which  pafs  up  to  the  temporal  mufcle. 

There  are  cafes  fpoken  of  by  Sabatier,  where  this 
infra  orbital  nerve  being  wounded,  unufual  nervous 
affedtions,  and  even  death,  were  the  confequence : but 
it  would  rather  appear,  that,  independently  altogether 
of  the  affe&ion  of  the  nerves  of  the  face,  inflammation 
fpreading  from  the  wound  to  the  brain,  had,  in  the  ex- 
amples which  he  gives,  been  the  occafion  of  the  unufual 
fymptoms,  and  of  the  death  of  the  patients. 

‘ Third  branch  of  the fifth  pair ; or , lower  maxillary  nerve. 

This,  the  lafl  of  the  three  great  divifions  of  the  fifth 
pair  of  nerves,  the  largeil  but  the  Ihorteft  branch  within 
the  fcull,  pafles  out  by  the  foramen  ovale.  It  is  diftri- 
buted  to  the  mufcles  of  the  lower  jaw,  tongue,  and 
2 glands. 
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glands.  The  trunk  of  the  nerve  having  efcaped  from 
the  cranium,  lies  covered  by  the  external  pterigoid  muf- 
cle ; and  is  at  this  point  divided  into  two  great  branches, 
which  again  fubdivide  into  numerous  fmall  branches ; 
many  of  which  it  would  be  fuperfluous  to  defcribe.  It 
is  fufEcient  to  mention  them  as  going,  i,  to  the  maf- 
feter  mufcle  ; 2,  to  the  zygomatic  foffa  and  temporal 
mufcles ; 3,  to  the  buccinator  mufcle. 

We  regard  as  the  two  greater  divifions  of  the  lower 
maxillary  nerve ; full,  The  proper  nerve  which  paffes 
into  the  lower  jaw;  and,  fecondly.  The  guflatory  or 
lingual  nerve.  The  divifion  into  thefe  two  great 
branches  is  formed,  after  the  nerve  has  palled  betwixt 
the  pterigoid  mufcles. 

The  gustatory  nerve,  immediately  after  its  repa- 
ration from  the  nerve  of  the  lower  jaw,  is  joined  by 
the  chorda  tympani ; or,  perhaps  we  fhould  rather  fay, 
a branch  of  this  nerve,  by  traverfing  the  petrous  por- 
tion of  the  temporal  bone  in  a retrograde  direction, 
unites  itfelf  with  the  portio  dura  of  the  feventh  pair,  as 
it  is  paffmg  through  the  ear.  This  nerve  being  feen 
palling  acrofs  the  tympanum,  is  the  reafon  of  its  being 
called,  chorda  tympani.  The  guftatory  nerve,  pro- 
ceeding obliquely  downward,  fends  off  twigs  to  the  fa- 
iivary  glands  and  mufcles,  fituated  betwixt  the  jaw- 
bone and  tongue.  Where  it  is  paffmg  by  the  fide  of 
the  maxillary  gland,  it  gives  out  fome  filaments  which 
form  a fmall  ganglion,  from  which  branches  penetrate 
the  giand.  The  trunk  then  proceeding  onward  betwixt 
the  fublingual  gland  and  the  mufculus  hyogloffus, 
feveral  twigs  are  fent  off,  which  form  a kind  of  plexus 
among!  the  mufcles  and  falivary  glands;  and  com- 
4 municating 
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municating  with  the  ninth  pair  of  nerves,  are  diftribut- 
ed,  finally,  to  the  gums  and  membrane  of  the  mouth. 

The  guftatory  nerve  terminates  in  a lafh  of  nerves, 
which  fink  deep  into  the  fubfiance  of  the  tongue,  betwixt 
the  infertion  of  the  ftylo  and  genio-gloffal  mufcles. 
Thefe  pafs  to  the  papillae  on  the  furface  of  the  tongue. 

The  fenfe  of  tafte,  the  impreflion  of  which  is  received 
upon  this  nerve,  is  feated  in  the  edge  and  anterior  part 
of  the  tongue  : the  action  of  the  tongue  againft  the  pa- 
late forces  the  fapid  juice  of  the  morfel  to  extend  to 
the  edge  of  the  tongue. 

The  proper  lower  maxillary  nerve,  which  enters 
into  the  lower  jaw-bone,  fometimes  called,  mwidibulo 
hbralis,  paffes  downward  in  an  oblique  direction  to  the 
groove  of  the  lower  jaw-bone.  Before  this  nerve  enters 
the  canal  of  the  bone,  it  gives  off"  branches  to  the  mylo- 
hyoideus  and  digaffricus,  to  the  fubmaxillary  glands 
and  to  the  fat.  The  nerve  then  entering  the  bone, 
runs  its  courfe  all  the  length  of  the  lower  jaw  within 
the  bone,  and  comes  out  at  the  mental  hole.  In  this 
courfe  it  gives  branches  which  enter  the  roots  of  the  ^ 
teeth,  and  accompany  the  branches  of  the  arteries. 
When  this  lower  maxillary  nerve  has  efcaped  from  the 
mental  hole,  it  divides  into  two  branches  upon  the 
chin ; one  of  thefe  is  diftributed  to  the  orbicularis  and 
depreffor  anguli  oris,  and  to  the  Ikin  and  glands  of  the 
lips ; the  other  to  the  depreffor  labii  inferioris  and  in- 
teguments, and  forms  a kind  of  plexus,  which  fur- 
rounds  the  lips.  Thefe  nerves  are  alfo  connected  with 
the  wide  fpreading  branches  of  the  portio  dura  of  the 
feventh  pair  ; and  they  are  the  loweft  branches  of  the 
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facial  nerves,  and  the  lafl  enumerated  of  the  intricate 
branches  of  the  fifth  pair. 

THE  SIXTH  PAIR  OF  NERVES;  ABUUCENTES,  OR 
MOTORES  EXTERNI. 

The  fixth  pair  of  nerves,  as  we  have  feen,  arifes  be- 
twixt the  tuber  annulare  and  the  corpus  pyramidale. 
Advancing  forwards  and  upwards,  fometimes  above 
and  fometimes  beneath  the  branches  of  the  bafilar  ar- 
tery, it  penetrates  the  dura  mater  by  the  fide  of  the 
bafilar  finufes.  It  then  palfes  by  the  fide  of  the  carotid 
artery,  and  through  the  cavernous  finus.  Here  it  gives 
off  filaments,  which,  clinging  to  the  carotid  artery,  de- 
fcend  with  it  until  they  are  joined  by  a branch  of  the 
vidian  nerve.  Thefe  together  form  the  origin  of  the 
great  fympathetic  nerve.  It  is  a difputed  point,  how- 
ever, whether  this  be  a branch  given  out  from,  or  re- 
ceived into,  the  fixth  pair  ; and  in  the  defcription  of 
the  fixth  pair,  we  might  fay,  that  as  it  pafles  the  caro- 
tid artery,  it  receives  one  or  more  nerves  which  come 
up  through  the  carotid  hole,  and  encircle  the  nerve. 
The  fixth  pair  enters  the  orbit  by  the  foramen  lacerum, 
with  the  third  and  fourth  pairs,  and  firft  branch  of  the 
fifth.  It  pierces  the  abdudtor  mufcle  of  the  eye  before 
it  is  finally  diflributed  to  its  fubftance. 

It  has  been  prefumed,  that  the  fixth  nerve  does  not 
give  off  the  fympathetic  nerve,  but  receives  thofe 
branches  from  it,  becaufe  the  fixth  nerve  is  larger  be- 
twixt this  point  and  its  diftribution  in  the  orbit,  than 
betwixt  the  fame  point  and  its  origin  from  the  brain. 
But  I conceive,  that  this  enlargement  of  the  fixth  pair 

is 


OF  THE  PARTICULAR  NERVES.  1 47 

is  not  owing  to  fuch  a junction;  but  that,  on  the  contraiy, 
the  nerve  naturally  fwells  out  when  it  enters  the  finus, 
not  from  being  foaked  in  the  blood  of  the  fmus,  but 
from  its  having  additional  in  veiling  coats,  or  from  the 
coats  being  llrengthened  in  order  to  prepare  the  nerve 
for  its  paffage  through  the  blood  of  the  fmus. 

Again,  that  the  fympathetic  nerve  fends  up  thofe 
branches  to  join  the  fixth,  has  been  prefumed  from  the 
effeCts  of  experiments  on  animals,  of  cutting  or  of 
bruiling  the  fympathetic  nerve.  But  I Ihould  not  be 
apt  to  give  implicit  credit  to  the  refult  of  thefe  experi- 
ments. Suppoling  that  the  fympathetic  in  the  neck 
gave  an  origin  to  the  lixth  pair,  Ihould  not  paralyfis  of 
the  abductor  mufcle  of  the  eye,  and  in  confequence  of 
this,  the  turning  of  the  eye  towards  the  nofe,  be  the 
effeft  of  cutting  the  fympathetic  ? 

We  lhall  probably  ceafe  to  difpute  this  point,  when 
we  conlider  the  relations  and  ufe  of  the  fympathetic 
nerve. 

The  nerves  cannot  be  considered  in  any  other  light 
than  as  being  formed  of  the  fame  matter  with  the  brain, 
as  having  limilar  functions  and  powers,  rather  co-exilt- 
ing  than  dependant  on  the  brain : and  the  fympathetic 
nerve  may  be  defined,  a traCl  of  medullary  matter, 
pafling  through  and  connecting  the  head  and  neck, 
the  vifcera  of  the  thorax,  abdomen,  and  pelvis,  into 
one  whole. 

The  fympathetic  nerve  is  fingular  in  this,  that  it 
takes  no  particular  origin,  but  has  innumerable  ori- 
gins, and  a univerfal  connection  with  the  other  nerves 
through  all  the  trunk  of  the  body.  Thofe  vifcera  to 
which  it  is  diltributed  are  entirely  independent  of  the 
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will,  and  have  functions  to  perform  too  effential  to  life 
to  be  left  under  the  influence  of  the  will.  The  fympa- 
thetic  nerve  is  thus,  as  it  were,  a fyftem  within  itfelf, 
having  operations  to  perform  of  which  the  mind  is 
never  confcious ; whilft  the  extent  of  its  connections 
occafion,  during  difeafe,  fympathetic  aftedtions  not 
eafily  fcrutinized. 

The  function  of  this  nerve  is  thus,  in  a great  mea- 
fure,  infulated  from  the  brain.  The  operations  connected 
with  it  proceed,  even  when  the  brain  is  wanting  ; and 
it  is  impoflible  ferioufly  to  confider  the  fixth  nerve  as 
giving  the  origin  to  the  fympathetic  in  any  other  light, 
than  as  fuch  an  expreflion  may  be  fubfervient  to  ar- 
rangement, defcription,  and  general  enumeration  of  the 
nerves ; — a thing  molt  neceflary  in  fo  intricate  a piece 
of  anatomy. 

OF  THE  SEVENTH  PAIR  OF  NERVES. 

The  nerves  of  the  feventh  pair  confift  each  of  two 
fafciculi,  which  arife  together,  and  pafs  into  the 
foramen  auditorius  internus  *.  But  thefe  portions  do 
not  pafs  through  the  bone  in  union  ; for  the  anterior 
and  lefler  fafciculus,  is  a common  nerve,  which  partes 
through  to  the  face,  and  is  inverted,  like  the  common 
nerves  of  the  body,  with  ftrong  coats.  It  is  therefore 
called  the  portio  dura|.  The  more  pofterior  fafci- 

* The  intermediate  filaments  of  Wrifberg,  which  is  betwixt  thefe 
two  portions  of  the  feventh  nerve,  is  afterwards  united  to  the  portio 
dura,  and  mult  be  coniidcred  as  one  of  its  roots. 

-J-  Galen  divided  all  the  nerves  of  the  brain  into  thofe  two  claffes, 
mollis  and  dura  ; of  which  the  firft  were  thofe  of  the  fenfes,  the  latter 
the  motores  corporis. 
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cuius  is  the  auditory  nerve,  and  is  diftributed  to  the  or- 
gan within  the  pars  petrofa  of  the  temporal  bone  *,  and 
in  diftindlion  it  is  called  the  portio  mollis. 

The  portio  dura,  or  nervus  communicans  fa- 
ciei, in  palling  from  the  brain  to  the  internal  auditory 
foramen,  is  lodged  in  the  fore  part  of  the  auditory 
nerve,  as  in  a groove.  When  it  leaves  the  auditory 
nerve,  it  palfes  on  through  the  bone,  and  emerges  on 
the  fide  of  the  face  through  the  Itylo-maltoid  foramen 
at  the  root  of  the  ffyloid  procefs,  fo  as  to  come  out 
juft  under  the  tip  of  the  ear,  covered,  of  courfe,  by  the 
parotid  gland.  The  portio  dura,  while  palling  through 
the  canal  of  the  temporal  bone  (which  is  the  aqueduct 
of  Falopius),  gives  off  a branch  which  unites  with  the 
vidian  nerve  of  the  fifth  pair  ; or  rather,  we  may  con- 
clude with  the  belt  authors,  that  it  receives  a branch 
which  comes  retrograde  from  the  vidian  nerve,  palling 
through  the  fmall  hole  on  the  anterior  furface  of  the 
petrous  part  of  the  temporal  bone.  The  portio  dura, 
when  it  has  proceeded  onwards  by  the  fide  of  the  tym- 
panum, gives  off  one  or  more  very  minute  branches  to 
the  muffles  within  the  tympanum,  which  give  tenfion 
to  the  fmall  bones  of  the  ear.  A little  further  on,  this 
nerve  gives  off  a more  remarkable  branch,  which, 
palling  acrofs  the  tympanum,  is  called  corda  tym- 
pani.  This  is  the  branch  which,  as  wre  formerly 
mentioned,  joins  the  guffatory  branch  of  the  lower 
maxillary  nerve.  The  corda  tympani  palfes  through 
the  tympanum  betwixt  the  long  procefs  of  the  incus 
and  the  handle  of  the  maleus ; then,  received  into  a 
groove  of  the  bone,  it  palfes  by  the  fide  of  the  euffa- 
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chean  tube,  and  after  enlarging  confiderably,  it  is 
united  with  the  guftatory  nerve. 

When  the  portio  dura,  or  nervus  communicans  faciei, 
has  efcaped  from  the  llylo-maftoid  foramen,  but  is  yet 
behind  the  condyle  of  the  lower  jaw,  and  under  the 
parotid  gland,  it  gives  off,  ift,  The  p.ofterior  auris. 
This  has  connection  with  the  firft  cervical  nerve,  and 
palling  up  behind  the  ear,  it  is  connected  with  the  oc- 
cipital branches  of  the  third  cervical  nerve.  2d,  The 
nervus  ftylo-hyoideus  to  the  Ityloid  mufcles,  and  to 
unite  with  the  fympathetic.  3d,  A branch  which  fup- 
plies  fome  of  the  deep  mufcles,  and  joins  the  laryngeal 
branch  of  the  eighth  pair. 

The  portio  dura,  rifmg  through  the  parotid  gland, 
fpreads  out  in  three  great  divifions : 

1.  An  ascending  branch,  which  divides  into 
three  temporal  or  jugal  nerves ; fo  called,  becaufe  they 
afcend  upon  the  jugum,  or  zygomatic  procefs.  Two 
orbitary  nerves,  which,  palfmg  up  to  the  orbicularis 
mufcle,  branch  upon  it,  and  inofculate  with  the  ex- 
tremities of  the  fifth  pair. 

2.  The  facial  nerves.  The  fuperior  facial 
nerve  palfes  out  from  the  upper  part  of  the  parotid 
gland,  acrofs  the  face  to  the  cheek  and  orbicularis 
mufcle  of  the  eye.  The  middle  facial  nerve  palfes 
from  under  the  riforius  fantorini ; it  goes  under  the 
zygomatic  mufcle,  and  encircles  the  facial  vein ; it 
fends  branches  forward  to  the  lips,  and  upwards  to 
the  eye-lids,  and  to  unite  with  the  infra-orbital  nerve. 
There  is  an  inferior  facial  nerve,  which  comes  out 
from  the  lower  part  of  the  parotid  gland,  palfes  over 

the 
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the  angle  of  the  jaw,  and  is  distributed  to  thofe  fibres 
of  the  platyfma  myoides  which  flretch  up  upon  the 
face,  and  form  the  riforius  fantorini : it  paffes  on  to  the; 
angle  of  the  lips,  and  is  diflributed  to  their  deprelfor 
mufcle.  Betwixt  thofe  facial  nerves  there  are  frequent 
communications,  while  they  are  at  the  fame  time  united 
with  the  extremities  of  Several  branches  of  the  fifth 
pair. 

3.  The  descending  branches  pafs  along  the  mar- 
gine  of  the  jaw,  down  upon  the  neck,  and  backward 
upon  the  occiput.  Thus  we  fee  that  the  commu- 
nicating nerve  of  the  face  is  well  named. — It  is  diflri- 
buted to  the  fide  of  the  face,  head,  and  upper  part  of 
the  neck:  it  unites  its  extreme  branches  with  thofe  of 
the  three  great  divifions  of  the  fifth  pair,  with  the 
eighth  and  ninth,  with  the  acceffory  of  the  eighth  pair, 
with  the  Second  and  third  cervical  nerves,  and  with  the 
Sympathetic.  From  thofe  various  connexions  it  has 
been  called  the  leffer  Sympathetic.  As  to  the  Sympathies 
which  phyficians  have  thought  fit  to  afcribe  to  the  con- 
nexions of  this  with  other  nerves,  as  laughing,  weeping, 
killing,  &c.  they  would  be  tedious  to  enumerate,  and 
by  no  means  inflruXive. 

The  portio  mollis  of  the  Seventh  pair  of  nerves 
is  the  acauflic  or  auditory  nerve ; which  Shall  be  confi-- 
dered  in  a more  diflinX  and  particular  manner,  when 
we  defcribe  the  other  parts  of  the  organ  of  hearing. 

The  nerves  which  we  have  now  defcribed  are  con- 
neXed  with  the  anatomy  of  the  head,  and  circulate 
chiefly  around  the  bones  of  the  face.  Thofe  we  are 
next  to  confider  extend  their  branches  to  the  neck,  and 
form  there  a very  intricate  piece  of  anatomy,  while  a 
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clafs  of  them  dill  more  important,  pafs  down  to  the 
vifcera  of  the  bread  and  belly. 

THE  EIGHTH  PAIR  OF  NERVES. 

The  fafciculus,  which,  proceeding  from  the  medulla 
oblongata,  paffes  out  of  the  cranium  by  the  fide  of  the 
great  lateral  finus,  and  which,  in  the  view  we  have  of 
the  nerves  upon  railing  the  brain  from  the  cranium,  is 
properly  enough  confidered  as  the  eighth  pair,  confids 
in  truth  of  three  didincl  nerves.  Thefe  are  the  glosso 
PHARYNGEAL  NERVE,  the  PAR  VAGUM,  and  the 
SPINAL  ACCESSORY  NERVE  of  WlLLIS. 

The  glosso-pharyngeal  nerve. 

This  nerve,  parting  from  its  conneftion  with  the  par 
vagum  and  acceffory  nerves,  perforates  the  dura  mater 
feparately  from  thefe,  and  in  many  fubjedts,  paffes 
through  an  offeous  canal  didindt  from  the  par  vagum. 
When  it  efcapes  from  the  cranium,  it  lies  deep  under 
the  angle  of  the  jaw,  and  paffes  acrofs  the  internal  caro- 
tid artery  upon  its  outer  fide.  It  is  to  be  feen  by  lift- 
ing the  dyloid  mufcles,  at  which  point  it  fends  fmall 
branches  to  the  dyloid  and  digadric  mufcles,  and  to 
join  the  par  vagum.  It  fends  alfo  fome  very  fmall  twigs 
down  upon  the  internal  carotid  artery ; fome  of  which 
join  that  pharyngeal  branch*  which  is  formed  from 
the  par  vagum  and  acceffory  nerve. 

* This  is  a branch  to  the  pharynx  which  is  formed  by  the  par 
vagum  and  the  fpinal  acceffory  of  Willis.  After  this  nerve  is  formed, 
it  again  forms  connection  with  the  par  vagum. — Pain  in  the  throat 
having  been  obferved  by  Galen  to  extend  to  the  back,  Scarpa  ex- 
plains it  on  the  ground  of  this  connection  with  the  fpinal  acceffory 
serve. 
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Thefe  branches  united  form  a fmall  irregular  gang- 
lion, from  which  again  pafs  off  numerous  branches  to 
the  conftri&or  mufcles  of  the  pharynx. 

The  trunk  of  the  gloffo-pharyngeal  nerve,  after 
giving  off  thofe  nerves  which  pafs  in  the  direction  of 
the  internal  carotid  artery,  continues  its  courfe  attached 
to  the  ftylo-gloffal  and  ftylo-pharyngeal  mufcles,  to 
which  of  courfe  it  gives  more  branches,  and  alfo  to  the 
upper  divifion  of  the  conftri&or  pharyngis.  A divi- 
fion  of  the  extreme  branches  of  this  nerve  terminates  in 
the  tongue,  under  the  denomination  of  rami  linguales 
profundi , rami  linguales  later  ales,  nervi  glojfo-pharyngei* . 

It  appears  to  me  that  thefe  branches  are  diftributed 
amongft  the  fhort  mufcles  of  the  tongue,  and  perhaps 
to  the  large  papillae  upon  the  moft  pofterior  part  of  the 
tongue.  Amongft  the  branches  of  the  pharyngeal 
nerve  is  to  be  enumerated  that  which  turns  back  to 
join  the  ninth  pair  in  its  diftribution  to  the  tonguef. 
The  remaining  branches  of  the  gloffo-pharyngeal  nerve, 
are  diftributed  in  innumerable  filaments  upon  the 
pharynx,  in  which  they  are  affifted  by  branches  from 
the  ganglion  of  the  fympathetic  nerve. 

THE  PAR  VAGUM. 

The  par  vagum  is  the  great  and  important  divifion 
of  the  eighth  pair.  It  is  the  middle  fafciculus  of  the 
three  nerves  as  they  lie  within  the  fcull.  In  its  exit,  it 
is  feparated  from  the  internal  jugular  vein  by  a thin 
bony  plate  ; and  fometimes  two  or  three  fibres  of  the 

* Scarpa, 
f Sabatier. 
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nerve  pafs  the  bone  diftinct  from  the  others,  and  after- 
wards unite  into  the  proper  trunk  of  the  par  vagum. 
Deep  under  the  lower  jaw  and  the  maftoid  procefs,  the 
gloffo-pharyngeal  nerve,  the  par  vagum,  the  fpinal 
acceifory,  the  fympathetic  nerve,  the  portio  dura  of  the 
feventh,  and  the  upper  cervical  nerves,  are  entangled  in 
a way  which  will  fatigue  the  diffe&or,  and  may  account 
for  every  degree  of  fympathy  of  parts.  The  par  vagum, 
lying  behind  the  internal  carotid  artery,  and  as  it  were 
efcaping  from  the  confufion  of  the  ninth  acceifory  and 
glolfo-pharyngeal  nerves,  defcends  and  fwells  out  into 
a kind  of  ganglion*.  We  now  obferve  three  branches 
to  befent  off:  The  first  and  second  pharyngeal 
nerves,  which  pafs  to  the  conftriftor  pharyngis  mufcle, 
and  the  internal  laryngeal  nerve.  This  lad-men- 
tioned nerve  is  even  larger  than  the  gloffo-pharyngeal 
nerve.  It  is  behind  the  carotid  artery,  and  paffes  ob- 
liquely downward  and  forward.  In  its  progrefs  the  prin- 
cipal branch  paffes  under  the  hyo-thyroideus  mufcle, 
and  betwixt  the  os  hyoides  and  the  thyroid  cartilage ; 
while  others,  more  fuperficial,  pafs  down  and  are  con- 
nected with  the  EXTERNAL  LARYNGEAL,  or  PHARYN- 
go-laryngeus;  which  is  a nerve  formed  by  the  fym- 
pathetic, and  par  vagum  conjointly.  The  principal 
branch  of  the  internal  laryngeal  nerve,  which  runs 
under  the  hyo-thyroideus,  is  diftributed  to  the  fmall 
muffles  moving  the  cartilages.  The  minute  extremities 
of  this  nerve  pafs  alfo  to  the  apex  of  the  epyglottis, 
and  the  glandular  membrane  covering  the  glottis.  We 

* Truncus  ganglformh  octavi,  tumidulum  corpus  olivare,  Fallopii; 
but  it  is  fufpefted  that  in  this  he  meant  the  ganglion  of  the  fyropa- 
thetic  nerve, 

have. 
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have,  at  the  fame  time,  to  remark  a very  particular  com- 
municating nerve  betwixt  this  internal  laryngeal  nerve, 
and  the  recurrent  branch  of  the  par  vagum.  This  branch 
is  defcribed  by  Galen.  The  par  vagum  continues  its 
uninterrupted  courfe  betwixt  the  carotid  artery  and 
jugular  vein,  and  is  involved  in  the  fame  fheath 
with  thefe  veffels.  In  this  courfe  down  the  neck,  it 
fometimes  fends  back  a twig  which  unites  with  the 
ninth  pair,  and  when  near  the  lower  part  of  the  neck, 
it  fends  forward  twigs  to  unite  with  thofe  from  the 
fympathetic  nerve,  which  pafs  down  to  the  great  veffels 
of  the  heart,  to  form  the  fuperior  cardiac  plexus  *.  On 
the  right  fide,  thofe  nerves  to  the  great  veffels  are  in 
general  given  off  by  the  recurrent  nerve. 

The  par  vagum  now  penetrates  into  the  thorax  by 
paffmg  before  the  fubclavian  artery ; it  then  fplits  into 
two.  The  main  nerve  paffes  on  by  the  fide  of  the  tra- 
chea, and  behind  the  root  of  the  lungs ; while  the 
branch,  on  the  right  fide,  turns  round  under  the  fub- 
clavian artery ; on  the  left,  under  the  arch  of  the  aorta, 
and  afcends  behind  the  trachea  to  the  larynx. 

This  afcending  branch  of  the  par  vagum  is  the  recur- 
rent nerve.  On  the  right  fide  it  is  fometimes  double. 
It  afcends  behind  the  carotid  artery,  and  fometimes  is 
thrown  round  the  root  of  the  thyroid  artery.  On  the 
left  fide,  which,  from  its  turning  round  the  arch  of  the 
aorta,  is  much  lower  than  on  the  right,  it  gives  off 
filaments  which  go  to  the  lower  cardiac  plexus,  after 
having  united  with  the  branches  of  the  fympathetic. 

* The  courfe  of  thefe  nerves  to  the  heart,  is  bell  treated  of  with 
the  branches  of  the  fympathetic  nerve. 

Under 
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Under  the  fubclavian  of  the  right  fide,  alfo,  there  are 
fent  branches  from  the  recurrent  to  the  cardiac  plexus  j 
and  on  both  Tides  there  pafs  branches  of  communica- 
tion betwixt  the  fympathetic  nerve  and  the  recurrent. 
When  the  recurrent  nerve  has  turned  round  the  artery, 
it  afcends  in  a direction  to  get  behind  the  trachea,  and 
it  lies  betwixt  the  trachea  and  aefophagus.  It  here  fends 
off  many  branches  to  the  back  and  membranous  part 
of  the  trachea  which  pierce  this  poflerior  part,  to  fupply 
the  internal  membrane.  It  gives  alfo  branches  to  the 
aefophagus  and  thyroid  gland.  The  final  diflribution 
of  this  nerve  is  to  the  larynx.  It  pierces  betwixt  the 
thyroid  and  cricoid  cartilages,  and  feparates  into  many 
filaments,  which  terminate  in  the  crico-arytenoideus 
lateralis  and  pofticus,  and  thyro-arytenoideus,  and  in 
the  membrane  of  the  larynx.  We  have  already  men- 
tioned the  branch  of  communication  betwixt  the 
recurrent  and  internal  laryngeal  nerves*,  and  Sa- 
batier defcribes  a branch  of  the  recurrent,  which 
fometimes  afcends  and  joins  the  fympathetic  high  in 
the  neck. 

Two  cafes, mentioned  by  Galen,  of  fcrophulous  tumors 
in  the  neck  opened,  where  the  confequence  was  lofs  of 
voice,  have  tempted  many  anatomifts  to  inflitute  expe- 
riments on  the  recurrent  and  internal  laryngeal  nerves f. 

* There  is  a double  communication  betwixt  thofe  nerves  ; in  the 
fhTt  place  by  this  more  fuperficial  branch,  and  again  by  feveral  in- 
ternal and  more  minute  branches. 

■f  Martin,  in  the  Edinburgh  Effays,  Profeffor  Sue  of  Paris,  Dr. 
H'ghton,  in  the  memoirs  of  the  Medical  Society  of  London  ; Cruik- 
fhanks,  Profeffor  Scarpa,  Arnemann,  & c. 

Not- 
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Notwithftanding  the  deep  fituation  of  thofe  recurrent 
nerves,  Galen  fays,  they  were  cut  in  thefe  cafes,  and. 
he  believed  that  the  branch  of  communication  betwixt 
the  laryngeal  and  recurrent  reftored  the  voice  after 
fome  time  had  elapfed.  Both  the  internal  laryngeal  and 
recurrent  nerves  are  necelfary  to  the  formation  of  the 
voice.  Experiments  have  been  made  upon  them  in 
dogs,  and  the  refult  is  curious  ; although  the  lefier 
changes  of  the  ftrength,  acutenefs,  and  modulation  of 
the  voice  could  not  be  well  obferved  in  the  lower 
animals.  When  the  laryngeal  nerve  is  cut,  the  voice  is 
feeble  but  acute  j when  the  recurrent  nerve  is  cut, 
there  is  a relaxation  of  thofe  mufcles  moving  the 
arytenoid  cartilages  which  command  the  opening  of 
the  glottis,  and  in  confequence  the  voice  is  flatter  or 
graver,  or  more  raucous. 

The  par  vagum,  after  fending  off  the  recurrent  nerve, 
defcends  by  the  fide  of  the  trachea.  Before  it  pafles  be- 
hind the  veflels  and  branch  of  the  trachea  going  to  the 
lungs,  it  fends  minute  branches  which  form  the  an- 
terior pulmonic  plexus*.  This  plexus  is  en- 
tangled in  the  connexions  of  the  pericardium,  and  is 
difl'ected  with  difficulty.  The  branches  of  this  plexus 
throw  themfelves  round  the  pulmonic  arteries  and  veins, 
and  follow  them  into  the  lungs. 

The  par  vagum,  palling  on  behind  the  root  of  the 
lungs,  forms  the  posterior  pulmonic  plexus. 
From  this  alfo  the  nerves  proceed  into  the  lungs,  by 
attaching  themfelves  to  the  pulmonic  arteries  and  veins, 

* I do  not  conceive  that  this  plexus  admits  of  any  ufeful  divillon, 
or  requires  any  diftinftion  of  name. 
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and  broncheal  arteries,  and  the  branches  of  the  tra- 
chea*. 

The  trunks  of  the  nerve,  continuing ' their  courfe 
upon  each  fide  of  the  eefophagus,  unite  and  fplit  into 
branches,  and  again  unite  fo  as  to  form  a netting  upon 
the  sefophagus  ; thefe  are  the  anterior  and  poste- 
rior PLEXUS  GULjE,  or  OESOPHAGEAL  PLEXUS.  The 
par  vagum,  thus  attached  to  the  aefophagus,  pierces  the 
diaphragm  with  it,  the  anterior  plexus  unites  again 
into  a confiderable  trunk,  is  attached  to  the  lefler  arch 
of  the  ftomach.  It  flretches  even  to  the  pylorus,  and. 
fends  its  branches  to  the  upper  fide  of  the  ftomach  and 

* Nerves  of  the  Lungs. 

Galen,  Vefalius,  and  others,  conceived  that  there  were  very  few 
nerves  fent  to  the  lungs,  and  that  thofe  which  were,  went  only  to 
the  membranes,  and  not  to  the  fubftance  of  the  lungs.  They  be- 
lieved alfo  that  the  difeharge  of  blood  from  the  lungs  and  the  ex- 
iilence  of  vomicae  without  pain,  while  there  was  great  pain  in  peri- 
pneumony,  was  a confirmation  of  this  opinion.  Fallopius  corredted 
this  idea,  and  fhowed  that  the  bronchia:  were  alfo  attended  through 
their  courfe  with  nerves.  There  often  exifts  vomicae  and  effufions 
of  blood  in  the  lungs  ; and  Haller  fays,  the  lungs  can  be  lanced 
without  the  animal  feeling  pain,  but  Hill  the  bronchias  are  extremely 
fenfible. — Water  accumulated  in  the  interlobular  cellular  membrane, 
or  the  infardfion  of  blood  into  it,  gives  no  acute  pain,  but  only  a 
fenfe  of  weight  and  difficulty  of  breathing.  It  is  an  oppreffion  in  a 
great  meafure  depending  upon  the  return  of  the  blood  from  the 
lungs,  unchanged  in  confequence  of  the  compreffion  of  the  cells. — - 
The  fenfibility  of  the  branchiae,  and  the  exiftence  of  their  nerves,  I 
appear  in  afthma  ; and  alfo  from  the  pain  excited  by  calculi,  and  I 
from  their  irritability  excited  by  recent  ulceration,  or  when  vomicae1 
are  difeharged  into  them. 

The  connedlion  betwixt  the  ftomach  and  branchiae,  through  the 
medium  of  the  par  vagum  and  pulmonic  plexus,  is  evident  from  thofe 
afthmatic  attacks  which  depend  upon  foulnefs  in  the  ftomach. 

to 
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to  the  leffer  omentum ; at  the  fame  time  it  unites  with  the 
left  hepatic  plexus,  fome  of  its  branches  terminate  in 
the  folar  plexus,  which  furrounds  the  root  of  the 
cadiac  artery.  The  pofterior  aefophageal  plexus,  likewife 
uniting  again  into  a confiderable  cord  when  it  has 
come  into  the  abdomen,  fends  branches  to  encircle  the 
cardiac  orifice  of  the  ftomach  ; it  branches  alfo  to  the 
inferior  fide  and  great  arch  of  the  ftomach;  it  fends  alfo 
branches  to  the  fplenic  plexus  and  folar  ganglion. 

Thus  we  fee  that  the  par  vagum  has  a moft  appropriate 
name,  and  that  it  is  nearly  as  extenfive  in  its  connec- 
tions as  the  fympathetic  itfelf.  It  is  diftributed  cc  to 
the  sefophagus,  pharynx,  and  larynx;  to  the  thyroid 
gland,  veffels  of  the  neck  and  heart,  to  the  lungs,  liver 
and  fpleen,  ftomach,  duodenum,  and  fometimes  to  the 
diaphragm.”  The  recollection  of  this  diftribution 
will  explain  to  us  many  fympathies  ; for  example,  the 
hyfterical  affedtion  of  the  throat  when  the  ftomach  is 
diftended  with  flatus,  the  exciting  of  vomiting  by  tick- 
ling the  throat,  the  effedt  which  vomiting  has  in  di- 
minilhing  the  fenfe  of  fuffocation,  that  ftate  of  the 
ftomach  which  is  found  upon  difledtion  to  accompany 
hydrophobia,  whether  fpontaneous,  or  from  the  bite 
of  a dog. 

Of  the  accessory  nerve,  or  third  division  of 

THE  EIGHTH  PAIR  OF  NERVES. 

The  fpinal  acceflfory  nerve  of  Willis,  is  that  which, 
taking  its  origins  like  the  cervical  nerves  from  the  fpinal 
marrow,  afcends  through  the  fpine  and  foramen  magnum 
of  the  occipital  bone,  and  pafles  again  from  the  fcull  like 
one  of  the  nerves  of  the  brain.  It  pafles  out  with  the  par 
Vagum,  is  attached  to  it  in  its  palfage,  but  again  feparates 
7 from 
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from  it  when  it  has  efcaped  from  the  fcull.  Under  the 
bafe  of  the  cranium  it  is  attached  to  the  ninth  pair  alfo. 
Commonly  this  attachment  is  firm  ; fometimes,  it  is  by 
a fhort  filament.  This  parafitical  nerve  then  paffes  be- 
hind the  internal  jugular  vein,  and  paffes  obliquely 
downward  and  backward.  It  then  perforates  the 
maftoid  mufcle,  and  paffes  in  a dire&ion  acrofs  the  neck 
to  the  fhoulder.  While  it  pierces,  it  gives  nerves  to 
the  maftoid  mufcle;  and  after  piercing,  it  entangles  its 
branches  with  thofe  of  the  third  and,  fourth  cervical 
nerves.  It  then  paffes  under  the  trapezius  mufcle,  and 
is  diftributed  to  it,  where  it  is  on  the  back  of  the  neck 
and  fhoulder.  From  the  diftribution  of  this  nerve  we 
difcover  that  the  fhrug  of  the  fhoulders  is  very  natural; 
and  “ pourquoi  les  grandes  paflions  de  l’ame  nous 
portent  a gefticuler,  pour  ainft  dire,  malgre  nous!”* 

OF  THE  NINTH  PAIR,  OR  LINGUALIS  MEDIUS  OR 

Hypoglossus. 

After  palling  out  from  the  fcull  by  the  anterior  con- 
dyloid foramen,  the  ninth  nerve  adheres  to  the  eighth 
pair,  by  cellular  filaments  and  the  interchange  of 
nerves.  It  receives  alfo  branches  from  the  firft  cervical 
nerve,  or  from  the  branch  of  union  of  the  firft  and 
fecond  cervical  nerves.  When  differing  in  the  neck, 
we  find  the  ninth  nerve  lying  by  the  fide  of  the  inter- 
nal jugular  vein  under  the  ftyloid  mufcles,  and  coming 
out  from  under  the  occipital  branch  of  the  internal 
carotid  artery. 

The  nerve  here  divides,  or  it  may  rather  be  faid  to 
give  off  that  branch  which  is  called  the  Descendens 
Noni.  The  continued  trunk  of  the  nerve  paffes  before 

* Sabatier. 
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the  external  carotid  artery,  and  forwards  under  the 
larger  branches  of  veins  in  a direction  tending  towards 
the  os  hyoides.  Here  it  turns  upwards  under  the  ftylo- 
hyoideus  and  digaftricus  mufcles,  and  betwixt  the 
ftylo-gloflus  and  hyo-glofius.  Where  the  nerve  is 
near  the  os  hyoides,  and  pafling  under  the  ftylo-gloflus 
rnufcle,  it  fends  down  a twig  which  pafles  to  the  fore 
part  of  the  throat,  and  chiefly  to  the  llerno-hyoideus 
and  thyro-hyoideus. 

The  continued  nerve  is  diftributed  to  the  mufcles  of 
the  tongue  and  lower  jaw,  and  glands  under  the  jaw ; 
and  it  terminates  by  numerous  filaments,  which  forma 
net-work  amongft  the  mufcles  of  the  tongue  ; to  which 
is  united  part  of  that  branch  of  the  fifth  pair  which 
goes  to  the  tongue*. 

The  ramus  descendens  noni  paflfes  downward, 
and  obliquely  over  the  trunk  of  the  carotid  artery,  and  . 
under  the  thyroid  vein.  In  the  fuperficial  diflfeXion  of 
the  mufcles  of  the  neck,  two  flender  twigs  of  nerves 
will  be  feen  to  come  from  the  fide  of  the  neck,  and 
eroding  the  jugular  vein,  unite  to  this  defeending 
branch.  Thofe  twigs  come  from  the  fecond  and  third 
cervical  nerves f ; and  a little  ganglion  or  plexus  is 
formed  by  their  union  with  the  defeendens  noni.  From 
this  center  are  fent  out  many  delicate  and  fuperficial 
nerves  to  the  omo-hyoideus  and  flerno-thyroideus 
mufcles. 

Thus  we  find  that  the  ninth  nerve  has  connexions 
with  the  eighth  pair  of  nerves,  with  the  fpinal  acceffory, 


* This  has  been  called  plexus  cerato-lafio-Jlylo-gloJJus  ! 

•j-  In  fome  inftances  thofe  twigs  are  found  to  be  derived  from  the 
firfl;  origin  of  the  phrenic  nerve. 
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the  fympathetic,  the  cervical,  and  phrenic  nerves. 
When  this  nerve  is  injured,  the  motion  of  the 
tongue  is  loft,  but  the  fenfe  of  tafte  remains  unim- 
paired. On  the  contrary,  when  the  branch  of  the 
fifth  nerve  going  to  the  tongue  is  hurt,  the  fenfe  of 
tafte  is  loft,  while  the  mobility  of  the  tongue  re- 
mains *.  Columbus  knew  a man  who  had  no  fenfe 
of  tafte,  and  who  eat  indifferently  every  thing  pre- 
fented  to  him.  When  he  died,  Columbus  was  cu- 
rious to  know  the  caufe  of  this,  and  he  found  that 
he  altogether  wanted  the  guftatory  nerve  or  lingual 
branch  of  the  inferior  maxillary  nerve.  Cafes  de- 
tailed by  Profeffor  Scarpa  ftill  further  illuftrate  this 
faff.  A woman,  fubjeft  to  epileptic  attacks  in  an 
early  age,  was  feized  in  her  pregnancy  with  an  hemi- 
plegia and  lofs  of  fpeech.  From  this  attack,  by  the 
ufe  of  medicines,  fhe  recovered ; but  in  a future  la- 
bour the  difeafe  recurred.  Now  the  cure  was  lefs 
complete ; for,  though  fhe  regained  the  ufe  of  her 
arms,  fhe  never  recovered  the  faculty  of  fpeech,  or 
was  only  capable  of  articulating  with  great  diffonance 
the  monofyllables,  affirming  or  denying.  Upon  mak- 
ing her  exert  herfelf  to  fpeak,  they  obferved  no  mo- 
tion in  the  tongue  ; and,  upon  applying  the  hand  un- 
der the  jaw,  they  could  feel  no  motion  in  the  mufcles 
of  the  tongue ; yet  fhe  relifhed  her  food  and  drink, 
and  had  an  acute  fenfe  of  tafte,  and  could  fwallow 
eafily.  Fie  mentions  another  cafe,  where  the  patient 
was  attacked  writh  a fenfe  of  weight  at  the  root  of 
the  tongue,  a difficulty  of  fpeaking,  and  copious  flow 

* Socmmerring  de  Cerebro  & Nervis. 
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of  faliva.  In  a Ihort  time  he  intirely  loft  the  power 
of  articulating,  but  retained  acutely  the  fenfe  of 
tafte  *. 

From  the  extenfive  connexion  of  this  nerve,  parti- 
cularly with  the  eighth  and  fympathetic  nerves,  we  fee 
why  tremors  of  the  tongue  and  aphonia  may  be  occa- 
fioned  by  hyfteria,  hypochondriafis,  colics,  or  worms  in 
the  inteftines  f. 

OF  THE  CERVICAL  NERVES. 

First  cervical  nerve.  Tenth  pair  of  the 
scull,  Suboccipital  nerve.  This  is  the  leaft  of 
all  the  nerves  of  the  fpine  ; it  arifes  by  two  roots  from 
the  medulla  fpinalis.  Some  difference  has  been  ob- 
ferved  in  the  manner  in  which  thofe  roots  colled  their 
filaments ; and  only  the  anterior  root  or  fafciculus  is 
defcribed  by  fome  authors.  The  pofterior  fafciculus  is 
indeed  the  larger,  and  comes  in  a diredion  different 
from  the  general  diredion  of  the  roots  of  the  other 
cervical  nerves.  The  roots  of  the  fuboccipital  nerve 
are  conneded  with  the  fpinal  acceffory  nerve,  but 
feldom  form  a ganglion  with  it ; and  frequently  they 
form  a union  with  the  pofterior  roots  of  the  fecond 
cervical  nerve.  The  fibres  of  the  fuboccipital  nerve 
palling  tranfverfely  and  a little  obliquely  upwards,  go 
out  under  the  vertebral  artery,  and  betwixt  it  and  the 
firft  vertebra  of  the  neck.  The  little  trunk  of  the 
fuboccipital  nerve,  thus  formed,  and  having  efcaped 
from  the  fpine,  rifes  for  a little  way  upwards,  fwells 

* Tabulse  Neurologicse,  Au&ore  Anton.  Scarpa. 

•j-  J.  F.  Will.  Bachmer  Comment,  de  9" 0 pare  Nervorum. 
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into  a kind  of  ganglion,  and  then  divides  into  two 
branches. 

The  anterior  of  tnefe  branches  is  the  fmaller.  It 
paffes  down  upon  the  infide  of  the  vertebral  artery  ; its 
filaments  unite  with  the  hypogloffal  nerve,  or  ninth 
pair,  and  with  the  fuperior  cervical  ganglion  of  the 
fympathetic,  and  with  the  firfl:  branch  of  the  fecond 
cervical  nerve  *.  The  larger  and  poflerior  branch  di- 
vides into  eight  twigs,  which  are  chiefly  diflributed  to 
the  mufcles  moving  the  head — to  the  oblique  fuperior 
and  inferior,  the  redti  poflici  and  laterales,  complexus, 
and  fplenius.  Some  of  thofe  mufcular  branches  unite 
with  that  branch  of  the  fecond  cervical  nerve  which 
afcends  upon  the  occiput. 

Second  cervical  nerve.  This  nerve,  ariflng  by 
a double  origine  from  the  fpinal  marrow,  like  the  other 
nerves  of  the  fpine,  pafles  betwixt  the  firfl:  and  fecond 
vertebrae.  It  is  larger  than  the  Iafl ; and,  after  form- 
ing a little  ganglion  by  the  fide  of  the  tranfverfe  pro- 
cefs  of  the  firfl  vertebra,  divides  into  two  branches. 

The  superior  branch  fends  up  a confiderable 
divifion  behind  the  projection  of  the  tranfverfe  procefs 
cf  the  firfl  vertebra,  to  unite  to  the  fuboccipital  or 
firfl  cervical  nerve.  Several  twigs  pais  forward  to 
unite  with  the  fuperior  cervical  ganglion  of  the  fym- 
pathetic nerve,  and  with  fome  of  the  more  anterior 
branches  of  the  third  cervical  nerve,  and  with  the 
ninth  and  fpinal  acceflfory  nerves.  Befides  thefe  in- 
tricate conne&ions,  irregular  branches  of  this  nerve 

* A very  fmall  nerve  is  deferibed  by  fome  authors  as  paffing  from 
the  anterior  diviiion  ©f  the  nerve,  into  the  canal  of  the  vertebral 
^artery. 
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proceed  to  the  fmall  mufcles,  moving  the  head  and 
lying  on  the  fore  part  of  the  fpine.  The  pojlerior 
branch  of  the  fecond  pair  of  cervical  nerves  is  chiefly 
a mufcular  nerve.  It  rifes  up  by  the  fide  of  the  corn- 
plexus,  gives  branches  to  that  mufcle  and  to  the  fple* 
nius,  and  communicates  with  the  branches  of  the  firft 
cervical.  Its  branches  are  alfo  diftributed  to  the  upper 
part  of  the  trapezius  mufcle,  from  which  they  extend 
along  the  integuments,  covering  the  occiput  even  to 
the  fummit  of  the  head. 

I 

The  third  cervical  nerve,  in  the  firft  place, 
communicates  with  the  fecond  and  fourth  cervical 
nerves,  with,  the  fympathetic  and  lingual  nerves,  and 
fometimes  fends  down  a twig  to  unite  with  the  origine 
of  the  phrenic  nerve  from  the  fourth  cervical  nerve. 

From  the  anterior  divifion  of  the  third  cervical 
nerve,  branches  pafs  to  the  fplenius  and  complexus, 
and  trapezius,  and  upwards  to  the  ear.  We  may  ob- 
ferve  alfo  a cutaneous  nerve  which  accompanies  the 
external  jugular  vein,  viz.  nervus  superficialis 
col  1 ; the  diftribution  of  which  is  chiefly  to  the  angle 
and  margine  of  the  lower  jaw,  while  fome  of  its 
branches  enter  the  parotid  gland,  and  unite  with  the 
extremities  of  the  portio  dura  and  other  facial  nerves. 

The  small  posterior  division  of  the  nerve  pafles. 
to  the  complexus,  fpinalis  cervicis,  and  multifidus 
fpinae,  while  at  the  fame  time  it  unites  to  the  branches 
of  the  fecond  cervical  nerve. 

The  fourth  cervical  nerve,  coming  out  from 
betwixt  the  third  and  fourth  cervical  vertebrae,  divides 
into  its  anterior  and  pofterior  branches  like  the  other 
cervical  nerves. 
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The  firft  goes  to  form,  with  the  third  and  fifth  cer- 
vical nerves,  the  phrenic  nerve.  It  fends  alfo  a 
branch  to  the  fympathetic,  to  the  integuments  of  the 
neck  and  fhoulder,  and  to  the  fupra  and  infra  fpinatus 
mufcles.  Thefe  are  called  by  Soemmerring  supercla- 
VICULARES  INTERIORES,  MED.II,  and  POSTERIORES. 

The  great  posterior  division  of  the  fourth  cer- 
vical nerve,  palfes  to  the  mufcles  of  the  fpine  and  fhoul- 
der,  in  conjunction  with  the  branches  of  the  third 
cervical  nerve. 

Fifth  cervical  nerve. — This  nerve  comes  of 
courfe  from  betwixt  the  fourth  and  fifth  vertebrae,  and 
from  betwixt  the  fcaleni  mufcles.  It  divides  alfo  into 
two  branches.  The  superior  of  thefe  paffes  back- 
wards to  the  mufcles  of  the  back  and  fhoulder,  and  a 
branch  formed  by  it ; and  the  fixth  paffes  down  under 
the  fcapula  and  ferratus  major.  This  fuperior  divifion 
of  the  nerve  fends  up  alfo  two  fmall  twigs  of  communi- 
cation with  the  fourth  cervical  nerve. 

The  inferior  division  of  the  nerve  fends  down  upon 
the  fide  of  the  neck  a confiderable  branch  to  the  for- 
mation of  the  phrenic  nerve.  It  communicates  with 
the  root  of  the  fixth  nerve,  and  fends  mufcular 
branches  backward. 

The  sixth  cervical  nerve.— «The  mufcular 
branches  of  this  nerve  are  large  and  extenfive  in  their 
courfe.  They  pafs  into  the  levator  fcapulae,  extend 
under  the  trapezius,  and  unite  with  the  extreme 
branches  of  the  fpinal  acceffory  nerve.  They  are  pro- 
longed to  the  latiflimus  dorfi  and  ferratus  magnus^ 
Branches  alfo  extend  down  behind  the  clavicle,  and 
under  the  peftoral  mufcle. 
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Befides  thefe  branches,  this  nerve  communicates 
with  the  fifth,  and  gives  out  an  origine  to  the  phrenic 
nerve  ; and  laftly,  uniting  to  the  feventh,  it  pafies  into 
the  axillary  plexus. 

The  seventh  cervical  nerve. — This  nerve  goes 
almoft  entirely  to  form  the  axillary  plexus.  There  is 
a communicating  nerve  from  the  laft  to  this,  and  from 
that  communicating  branch  generally  there  pafies  off 
a filament  to  the  phrenic  nerve ; and  from  the  very 
root  of  the  nerve  there  pafies  off  a branch  to  the  lower 
cervical  ganglion  of  the  fympathetic.  Irregular  twigs 
alfo  defcend  from  this  nerve  under  the  clavicle  to  the 
peCtoralis  minor  and  major. 

The  eighth  cervical  nerve. — The  greater  part 
of  this  nerve  pafies  to  the  axillary  plexus.  It  fends 
fmall  branches  to  the  lower  cervical  ganglion  of  the 
fympathetic,  and  to  the  mufcles  of  the  bread ; which 
laft  defcend  behind  the  clavicle. 

recapitulation  of  the  distribution  of  the 
cervical  nerves. 

Upon  reviewing  the  defcription  of  thefe  nerves, 
we  find  that  the  general  tendency  of  their  branches 
is  backwards  over  the  fide  of  the  neck,  to  the 
mufcles  moving  the  head  and  Ihoulders.  We  find 
alfo  that  they  are  connected  in  a very  intricate  manner 
with  the  molt  important  nerves  of  the  cranium.  High 
in  the  neck  and  under  the  jaw,  they  are  connected  with 
the  portio  dura,  with  the  fifth  pair,  with  the  eighth  and 
ninth  pairs,  and  with  the  fympathetic.  Towards  the 
middle  of  the  neck  they  are  ftill  throwing  their  con- 
necting branches  to  the  defcendens  noni,  and  fympa- 
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thetic,  and  eighth  pair.  The  lower  cervical  nerves 
again  are  hill  fupporting  their  connexions  with  the 
lower  ganglion  of  the  fympathetic. 

Further,  we  find  the  phrenic  nerve  derived  (molt 
frequently)  from  the  third  and  fourth,  and  branch 
of  communication  betwixt  the  fourth  and  fifth.  The 
axillary  plexus  is  formed  by  the  fifth,  fixth,  fe- 
venth,  and  eighth  cervical  nerves,  and  firfl  of  the 
back. 

OF  THE  DORSAL  NERVES. 

Teiere  are  twelve  dorfal  nerves.  Thefe,  as  we  have 
defcribed,  are  formed  by  two  fafciculi  of  fibres ; one 
from  the  fore,  and  the  other  from  the  back  part  of 
the  fpinal  marrow.  Thefe  filaments  run  for  forne  way 
fuperficially  in  the  length  of  the  fpinal  marrow  before 
they  pierce  the  dura  mater.  They  pierce  it  feparately  ; 
the  pofterior  branch  firfl  forms  a ganglion,  and  then 
the  two  fafciculi  are  united.  They  are  now  betwixt 
the.  heads  of  the  ribs.  We  muft  here  recolleX,  that 
the  trunk  of  the  fympathetic  nerve,  which  paffes  along 
the  cavity  of  the  thorax,  runs  down  behind  the  pleura, 
and  paffes  before  the  heads  of  the  ribs  through  all 
the  length  of  the  back.  It  receives,  as  it  paffes  the 
interflices  of  the  feveral  ribs,  at  each  interval,  a com- 
municating nerve  from  the  fpinal  marrow ; a branch 
from  the  intercoflal  or  dorfal  nerves. 

Thofe  communications  are  fent  in  the  following 
manner  : the  proper  dorfal,  or  intercoflal  nerve,  fends 
its  greater  branch  forwards  betwixt  the  ribs ; fome 
leffer  branches  pierce  backwards  to  the  mufcles  of  the 
back ; oppofite  to  this  there  goes  out  from  each  nerve 
the  firfl  branch  of  union  with  the  fympathetic*  and 
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this  union  forms  a firm  ganglion.  Sometimes  there 
run  out  in  this  direction  two  fhort  branches  from  the 
fpinai  nerve,  to  unite  with  the  ganglion  of  the  fympa- 
thetic  ; but  more  commonly  there  paffes  in  a retro- 
grade direction  from  the  intercoflal  nerve,  where  it  is 
about  to  take  its  courfe  between  the  ribs,  another 
branch  of  communication  vdiich  joins  the  fympathetic. 
Sometimes  the  dorfal  or  intercoflal  nerves  fend  off  three 
communicating  branches  to  the  fympathetic. 

The  intercoflal  nerves  pafs  on  betwixt  the  ribs,  in 
company  with  the  intercoflal  arteries,  and  reach  even 
to  the  flernum.  In  this  courfe  they  fupply  the  inter- 
coflal mufcles  and  triangularis  flerni,  while  they  are  at 
the  fame  time  fending  out  branches,  which,  piercing  the 
intercoflal  mufcles  and  fafcia  of  the  thorax,  are  diflri- 
buted  to  the  mufcles  on  the  outfide  of  the  chefl. — 
Thofe  branches  which  we  mentioned  as  pafTmg  betwixt 
the  heads  of  the  ribs,  and  which  are  fent  off  immedi- 
ately upon  the  trunk  efcaping  from  the  vertebral  open- 
ing, fupply  the  multifidus  fpinae  and  levatores  cofla- 
rum,  and  other  extenfor  mufcles  of  the  fpine.  Slips 
proceeding  from  the  fecond,  third,  fourth,  and  fifth 
intercoflal  nerves,  fend  branches  to  the  pe&oral  muf- 
cles, the  ferratus  anticus,  and  ferratus  poflicus  fupe- 
rior,  trapezius,  and  romboides.  The  fixth,  and  all  the 
lower  nerves  of  the  back,  fend  branches  from  betwixt 
the  ribs  to  the  latiffimus  dorfi,  ferratus  inferior,  and 
abdominal  mufcles.  The  eleventh  and  twelfth  are  dif- 
tributed  to  the  diaphragm,  quadratus  lumborum,  pfoas 
magnus,  and  iliacus  internus. 
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LUMBAR  NERVES. 

The  lumbar  nerves  are  five  in  number.  The  firft 
comes  out  under  the  firft  lumbar  vertebra,  and  the 
others  in  fucceffion.  Their  trunks  are  covered  by  the 
pfoas  magnus.  They  pafs  very  obliquely  downward, 
and  the  three  loweft  are  of  remarkable  fize. 

In  the  general  diftribution,  we  may  firft  remark  the 
pofterior  branches,  which  go  backwards  to  the  mufcles 
which  fupport  and  extend  the  fpine.  Again,  the  an- 
terior branches ; which  give,  ift,  additional  branches  to 
the  ‘fympathetic  nerve  as  it  pafies  over  the  vertebrae  of 
the  loins,  and  by  which  it  is  fupported  and  reinforced 
till  it  terminates  in  the  pelvis;  sdly,  they  have  fro 
quent  connexion  with  each  other,  and  with  the  laft 
nerve  of  the  back,  and  firft  of  the  faerum  ; 3dly,  they 
fend  out  branches,  delicate  but  of  great  extent,  to  the 
mufcles  of  the  loins  and  back,  and  to  the  abdominal 
mufcles  and  integuments  of  the  groin  and  fcrotum  ; 
4thly,  the  principal  anterior  branches  of  the  lumbar 
nerves  pafs  down  to  form  (along  with  the  great  nerves 
of  the  faerum)  the  anterior  crural  nerve,  the  obturator, 
and  the  great  ifchiatic  nerve, 

SACRAL  NERVES. 

The  nerves  which  come  out  from  the  extremity  of 
the  medulla  fpinalis,  or  cauda  equina,  through  the  fa- 
crum,  are  in  general  five  in  number.  Sometimes  there 
is  one  more  or  lefs.  The  firft  divifion  of  each  fecral 
nerve  is  into  thofe  branches  which  pafs  out  by  the 
pofterior  foramina  of  the  faerum,  and  thofe  which,  by 

4..  the 
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the  anterior  foramina,  come  into  the  pelvis.  The  pos- 
terior branches  are  very  fmall,  and  pafs  to  the  muf- 
cles  Supporting  the  fpine ; while  the  anterior  ones  are 
particularly  large,  efpecially  the  fird  and  Second, 
which,  with  the  lowed  of  the  loins,  go  to  form,  the 
larged  nerve  of  the  body,  the  ifchiatic  nerve. 

It  is  difficult  to  recoiled  the  didribution  of  the  Se- 
veral branches  of  the  lumbar  and  facral  nerves,  when 
taken  thus  together  ; but  when  we  deliver  the  descrip- 
tion of  the  nerves  of  the  thigh  and  leg,  we  count 
them,  and  hold  them  in  remembrance  with  compara- 
tive eafe.  At  prefent  we  are  bed  prepared  to  follow 
the  Sympathetic  nerve  in  its  courfe. 

OF  THE  GREAT  SYMPATHETIC  NERVE,  OR  INTER- 
COSTAL NERVE. 

Notwithstanding  the  idea  of  this  nerve  which 
I have  endeavoured  to  convey,  I conceive  that  we  mud 
ftill  continue  to  fpeak  of  the  origines  of  this  nerve  in  the 
ufual  way,  for  the  fake  of  Simplicity  and  arrange- 
ment. 

The  Sympathetic  nerve  is  in  general  confidered  as 
originally  derived  from  the  Sixth  pair ; or,  we  may 
fay,  it  takes  its  origine  from  the  fixth,  where  it  paffes 
by  the  Side  of  the  carotid  artery,  and  from  the  vidian 
branch  of  the  fifth  pair.  It  appears  without  the  fcull, 
Sometimes  behind  and  Sometimes  before  the  carotid 
artery,  and  Sometimes  it  is  double  in  its  exit  from  the 
bafe  of  the  fcull.  Almod  immediately  after  it  has 
efcaped  from  the  fcull,  it  forms  its  firft  ganglion ; which 
is  very  large  and  remarkable,  and  has  the  name  of  the 
superior  cervical  ganglion  of  the  Sympathetic 

nerve. 
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nerve.  It  is  of  a foft  confidence  and  reddilh  colour, 
and  it  extends  from  the  fcull  to  the  tranfverfe  procefs 
of  the  third  vertebra.  Itrgradually  tapers  downwards 
until  it  terminates  in  the  flender  nerve,  which  in  the 
neck  is  extremely  fmall.  This  ganglion  has  much  va- 
riety of  fhape  in  different  fubjeXs,  and  may  be  faid  in 
general  to  receive  twigs  of  nerves  upon  the  back  part ; 
it  gives  them  out  upon  the  fore  part. 

The  fuperior  cervical  ganglion  of  the  fympathetic 
nerve  receives  nerves  from  the  fecond,  third,  and 
fourth  cervical  nerves,  and  even  fometimes  from  the 
root  of  the  phrenic  nerve.  It  has  alfo  connections 
with  the  hypo-gloffal,  par  vagum,  and  gloffo-pharyngea! 
nerves.  It  fends  out  branches  to  unite  with  the  gloffo- 
pharyngeal,  and  which  follow  that  nerve  in  its  didribu- 
tion  to  the  tongue  and  pharynx.  Many  of  its  branches 
furro  unding  the  carotid  artery  form  connexions  with 
the  internal  and  external  laryngeal  nerves,  and  proceed 
in  meflies,  or  form  plexus  along  with  the  branches 
of  the  artery.  Thefe  may  be  followed  to  great  mi- 
nutenefs. 

To  be  more  particular  in  the  defcription  of  thefe  an- 
terior branches  of  the  fympathetic  nerve,  they  are 
called  the  nervi  molles,  or  nervi  vasorum.  They 
are  nerves  peculiarly  foft,  with  a greater  proportion  of 
cellular  membrane ; they  fpread  in  net-works  along 
the  arteries,  and  form  frequent  connexions  by  little 
knots  like  fmall  ganglions.  Claffed  with  thefe  nervi 
vaforum,  are  branches  which  pafs  forward  from  the 
upper  ganglion  of  the  fympathetic,  to  unite  with  fila- 
ments from  the  internal  laryngeal  nerve  of  the  par 
vagum,  and  which  form  the  external  laryngeal  nerve. 

It 
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It  is  remarked,  that  none  of  thefe  branches  of  the  fym- 
pathetic  nerve  are  diflributed  to  the  larynx  and  pha- 
rynx without  being  mingled  and  alfociated  with  the 
gloffo-pharyngeal  nerve,  or  with  the  pharyngeal  branch 
of  the  par  vagum  *.  Of  the  nervi  molles,  fome  form 
a plexus  upon  the  internal  carotid  artery.  Thefe  are 
extremely  foft  and  pulpy,  and  are  united  with  branches 
which  defcend  from  the  gloffo-pharyngeal  nerve.  A 
net- work  is  alfo  formed,  which  covers  the  beginning 
of  the  external  carotid  artery.  From  this,  as  from  a 
center,  branches  are  fent  out  with  the  arteries  to  the 
neck,  and  face,  and  glands  under  the  jaw ; and  thefe 
laft,  with  a mefh  which  paffes  up  upon  the  temporal 
artery,  unite  with  the  portio  dura  of  the  feventh 
pair. 

It  has  been  often  obferved,  that  the  branches  of  the 
carotid  artery  have  a peculiar  provifion  of  nerves,  and 
that  thefe  nerves  are  more  numerous  and  minutely  dif- 
tributed  than  in  any  other  part  of  the  body.  There 
are  indeed  no  nerves  in  any  part  of  the  body  which 
have  fo  extenfive  and  intricate  connexions  with  im- 
portant nerves  as  the  cutaneous  nerves  of  the  face  and 
neck.  This  diftribution  of  the  nerves  is,  I conceive, 
a provifion  for  that  power  poffeffed  by  the  imagination, 
or  rather  that  uncontrolable  connexion  which  exifts 
betwixt  the  feelings  and  the  aXion  of  the  veffels  in 
blufhing. 

The  lowed  of  the  nervi  vaforum  or  molles,  fent  off 
from  the  fuperior  ganglion  of  the  fympathetic  nerve. 


* Scarpa. 
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defcends  in  the  courfe  of  the  trunk  of  the  nerve,  and 
forms,  with  other  branches,  the  fuperior  cardiac. 

This  nerve,  generally  called  neRvus  cordis  super- 
ficialis,  pafling  down  in  the  diredlion  of  the  trunk  of 
the  fympathetic  nerve,  and  near  the  longus  colli  mufcle, 
is  for  fome  length  a very  flender  branch ; but  in  its 
courfe  it  receives  two,  three,  or  four  additional  twigs 
from  the  fympathetic,  and  branches  which  come  un- 
der the  carotid  artery  from  the  pharyngeal  nerves,  or 
nervi  molles.  When  this  fuperior  cardiac  nerve  is 
within  an  inch  or  two  of  the  fubclavian  artery,  branches 
of  union  pafs  betwixt  it  and  the  recurrent  nerve  of 
the  par  vagum ; and  branches  of  the  nerves  palling 
to  the  heart  from  the  lower  cervical  ganglion,  alfo  join 
it.  It  then,  attaching  itfelf  to  the  invefling  membranes 
and  Iheaths  of  the  carotid  and  fubclavian  arteries, 
forms  with  others  a plexus  of  nerves,  which  run  along 
the  great  veffels  to  the  heart. 

The  continued  trunk  of  the  fympathetic,  wdiere  it 
emerges  from  the  fuperior  cervical  ganglion,  is  ex- 
tremely frnall.  It  defcends  behind  the  carotid  artery, 
and  lies  near  to  the  fpine.  When  oppolite  to  the  fifth 
and  fixth  cervical  vertebrae,  the  inferior  cervical  gang- 
lion of  the  fympathetic  is  formed.  In  this  courfe, 
twigs  of  communication  pafs  betwixt  it  and  the  cer- 
vical nerves,  or  join  it  with  the  beginning  of  the  phre- 
nic nerve. 

But  not  unfrequently  there  are  three  cervical  gang- 
lions formed  by  the  fympathetic  nerve ; the  fuperior, 
middle,  and  inferior  ganglions : or  it  happens  that  we 
find  the  fympathetic  nerve  fplit  into  two  branches  in 

the 
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the  neck ; one  of  which  forms  the  middle,  and  the 
other  the  lower  ganglion. 

There  are  received  by  the  middle  cervical  gang- 
lion, or,  thyroid  ganglion,  branches  of  nerves 
from  the  third,  fourth,  fifth,  and  fixth  cervical  nerves, 
and  alfo  fometimes  from  the  phrenic  nerve.  The  gang- 
lion is  by  no  means  conftantly  found,  and  it  is  irre- 
gular in  its  fize  and  lhape.  When  large,  and  in  what 
may  be  confidered  as  its  more  perfect  Hate,  it  gives  off 
fome  confiderable  branches-  Of  thefe,  part  unite  with 
the  fuperior  cardiac  nerve  already  mentioned ; others 
form  the  great  or  deep  cardiac  nerve,  while  lefler  ones 
play  round  the  fubclavian  artery,  and  unite  with 
the  lower  cervical  ganglion,  or  the  upper  thoracic 
ganglion. 

The  deeper  cardiac  branch  of  the  fympathetic,  fplit- 
ting  and  again  uniting  fo  as  to  form  rings,  runs  out- 
wards, attached  to  the  arteria  innominata  and  arch  of 
the  aorta,  to  the  heart.  In  this  courfe,  while  it  paffes 
before  the  trachea,  it  forms  connections  with  the  re- 
current branch  and  trunk  of  the  par  vagum.  Under 
the  arch  of  the  aorta,  we  find  this  branch  concentrated 
to  form  the  ganglion  cardiacum  of  Wrilberg,  or 
ganglion  molle  and  pellucidum  of  Scarpa.  This 
ganglion  is  like  a mere  enlargement  or  fwelling  of  the 
nerve.  From  this,  four  or  five  branches  may  be  enu- 
merated ; lit,  A branch  palling  behind  the  pulmonary 
artery  to  the  back  of  the  heart,  and  following  the  left 
coronary  artery ; 2dly,  A fmall  divifion  to  the  ante- 
rior pulmonary  plexus  of  the  par  vagum;  3dly,  A 
pretty  confiderable  branch  which,  palling  behind  the 
aorta,  and  betwixt  it  and  the  pulmonary  artery,  is  dis- 
tributed 
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buted  with  the  right  coronary  artery  to  the  anterior 
part  of  the  heart.  On  the  left  fide  of  the  neck,  the 
fympathetic,  receiving  on  the  one  fide  branches  from 
the  cervical  nerves,  and  on  the  other  giving  off  branches, 
which  defcend  behind  the  carotid  artery  to  the  heart, 
(viz.  the  fuperior  cardiac)  often  fplits  before  it  forms 
the  middle  or  thyroid  ganglion,  and  fometimes  throws 
its  branches  over  the  thyroid  artery,  and  the  ganglion 
lies  upon  that  artery.  Again,  from  the  ganglion  there 
defcend  two  feries  of  numerous  lelfer  filaments,  which 
form  mefhes  upon  the  thyroid  and  fubclavian  arteries 
to  the  heart.  Others  proceed  downward  behind  the 
arteries  to  the  lower  cervical  ganglion.  Thofe  branches 
which  defcend  upon  the  arteries,  intangle  the  roots  of 
the  thyroid,  tranfverfalis  cervicis,  and  internal  mam- 
mery  arteries,  in  their  plexus ; thefe  uniting,  follow 
the  fubclavian  artery,  and  form  again  a plexus  upon 
the  arch  of  the  aorta.  This  is  joined  by  branches  from 
the  par  vagum  and  recurrent.  The  principal  branches 
of  this  plexus  terminate  in  the  cardiac  ganglion  under 
the  arch  of  the  aorta  *. 

The  lower  cervical  ganglion  f of  the  fympa- 
thetic nerve  is  placed  upon  the  limits  betwixt  the  neck 
and  thorax  upon  the  head  of  the  firft  rib,  and  by  the 
fide  of  the  mufculus  longus  colli ; and  it  is  in  part  co- 
vered by  the  root  of  the  vertebral  artery.  The  gang- 
lion is  of  an  irregular  cufhion-like  fhape.  It  lies  clofe 

* This  defcription  of  the  fympathetic  nerve  on  the  left  fide  fol- 
lows the  more  ufual  diilribution,  but  is  not  peculiar  to  the  left 
fide. 

•f  The  lower  cervical,  or,  cardiac  ganglion  of  the  fympathetic 
nerve. 
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to  the  cervical  nerves  which  go  to  the  brachial  plexus, 
and  it  receives  branches  from  them  *.  Branches  alfo 
pafs  from  this  ganglion  to  the  par  vagum  and  recur- 
rent, and  alfo  pafs  on  to  the  cardiac  and  pulmonic 
plexus.  That  nerve,  which  mud:  be  confidered  as  the 
continued  fympat’netic,  throws  a ring  round  the  root 
of  the  vertebral  artery,  and  fending  out  branches  upon 
the  fubclavian,  terminates  in  the  fird  dorfal  or  thoracic 
ganglion. 

THE  SUPERIOR  THORACIC  GANGLION. 

This  ganglion  furpades  the  other  thoracic  ganglions 
in  fize.  It  is,  indeed,  frequently  compofed  of  many 
branches  of  the  nerve  in  the  neck,  coming  both  before 
and  behind  the  fubclavian  artery.  It  receives  alfo 
nerves  from  the  three  or  four  lowed  cervical  nerves, 
and  fird  dorfal  nerve.  It  is  of  a very  irregular  figure, 
or  rather  it  varies  exceedingly  in  its  diape ; fo  that  by 
various  anatomids  it  is  defcribed  as  round,  oval,  trian- 
gular, quadrangular,  cylindrical ! — Filaments  proceed 
from  this  ganglion  into  the  canal  of  the  vertebral  ar- 
tery, and  to  the  cellular  coat  of  the  fubclavian  artery, 
and  to  the  cardiac  plexus,  and  alfo  to  the  pulmonic 
plexus ; or  to  fupply  the  poderior  furface  of  the  lungs. 

SYMPATHETIC  NERVE  IN  THE  THORAX. 

The  fympathetic  nerve,  (as  we  have  explained  in  de- 

* And  even  it  receives  fometimes  from  the  fifth  and  fixth,  more 
rarely  the  feventh  and  eighth,  from  the  firft  and  fecond  of  the  back  ; 
and  laftly,  from  the  phrenic  nerve. — Sometimes  thefe  connections 
are  wanting. 

Vol.  III.  N fcribing 
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fcribing  the  dorfal  nerves,)  through  all  its  courfe  in  the 
thorax,  has  additional  branches  from  the  dorfal  or  im 
tercoflal  nerves.  It  forms  alfo,  while  it  is  lying  on  the 
fide  of  the  vertebras,  a divifion  in  the  thorax,  which 
it  will  be  important  to  recollect.  This  nerve  is  fent 
more  forwards  upon  the  body  of  the  vertebrae,  and 
paffes  into  the  abdomen  betwixt  the  crura  of  the  dia- 
phragm ; while  the  trunk  of  the  fympathetic  continues 
its  courfe  by  the  heads  of  the  ribs,  paffes  under  the 
ligamentum  arcuatum,  and  downwards  upon  the  lum- 
bar vertebrae. 

The  splanchnic  nerve,  then,  is  this  anterior  branch 
of  the  fympathetic  in  the  thorax.  It  is  the  great  nerve 
of  the  vifcera  of  the  abdomen.  It  generally  has  two 
or  four  roots  from  the  trunk  of  the  fympathetic  nerve, 
where  it  is  oppofite  to  the  fixth,  feventh,  and  eighth 
intercoftal  nerves.  It  is  feen  lying  under  the  pleura, 
and  paffmg  obliquely  over  the  bodies  of  the  lumbar 
vertebrae,  from  the  feventh  to  the  tenth.  It  then  paffes 
betwixt  the  crura  of  the  diaphragm,  enters  the  abdo- 
men, and  forms  the  great  femilunar  ganglion. 

One  or  more  branches  are  fent  forward  from  the 
fympathetic,  commonly  from  the  ganglions,  oppofite  to 
the  interflice  betwixt  the  ninth  and  tenth,  or  tenth  and 
eleventh  ribs.  Thefe  alfo  pafs  the  diaphragm,  and 
unite  with  the  femilunar  ganglion.  There  is,  how- 
ever, a confiderable  variety  to  be  obferved  both  in  the 
origines  of  the  fplanchnic  nerve,  and  in  the  number  of 
thefe  fubfidiary  branches.  A larger  branch,  going  off 
betwixt  the  tenth  and  eleventh  ribs,  is  fo  common, 
that  it  has  the  name  of  splanchnicus  minor,  or. 


accessorius. 
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accessorius.  This  nerve  as  frequently  terminates  in 
the  renal  plexus,  as  in  the  femilunar  ganglion ; or 
fometimes  it  fends  branches  to  both. 

CiELI  AC  GANGLION  AND  PLEXUS. 

The  ganglion  which  is  called  the  femilunar  gang- 
lion, has  no  regular  fhape — and  lead;  of  all  when  it  is 
fully  diffe&ed.  It  is  formed  by  the  fplanchnic  nerve, 
and  by  branches  which  come  from  the  lumbar  nerves. 
It  lies  by  the  fide  of  the  casliac  artery,  and  confifls  of 
many  lelfer  ganglions,  (fometimes  to  the  number  of 
eleven  or  twelve,)  matted  together  into  a glandular-like 
fhape. 

The  femilunar  ganglions  of  the  fplanchnic  nerves 
lying  on  each  fide  of  the  root  of  the  caeliac  artery, 
their  connexion  with  each  other  is  frequent  and  in- 
tricate ; fo  that  they  throw  a mefli  of  nerves  round 
the  root  and  branches  of  this  artery,  which  is  the  great 
fource  of  velfels  to  the  ftomach,  liver,  and  fpleen. — 
This  plexus,  formed  by  the  femilunar  ganglions  round 
the  casliac  artery,  is  the  folar  or  casliac  plexus. 

CiELIAC  PLEXUS. 

The  caeliac  plexus  is  the  great  fource  of  nerves  to 
the  higher  vifcera  of  the  abdomen.  The  fplanchnic 
nerves  are  the  great,  but  net  the  only  nerves  which 
form  this  plexus.  The  par  vagum  fends  branches 
down  from  the  ftomach  which  join  it ; and  even  the 
phrenic  nerve,  which  is  the  nerve  of  the  diaphragm, 
fends  down  twigs  to  unite  to  the  branches  of  the 
fplanchnic  and  par  vagum.  We  fhall  find  alfo  final! 
N 2 
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nerves  which  come  from  the  feat  of  the  kidney,  and 

which  are  derived  from  the  fuperior  lumbar  nerves 

Thefe  pafs  acrofs  the  crura  of  the  diaphragm,  and  enter 
into  the  caeliac  plexus. — In  purfuing  the  nerves  of  the 
vifcera  further,  we  have  it  no  longer  in  our  power  to 
follow  individual  branches,  but  have  rather  to  mark 
the  courfe,  and  enumerate  the  various  fources  of  the 
plexus,  and  net-work  of  nerves  which  follow  the  great 
veffels. 

From  the  caeliac  plexus,  there  pafs  out,  i.  Nerves 
which  accompany  the  phrenic  arteries  upon  the  lower 
furface  of  the  diaphragm.  2.  Nerves  to  the  liver : — and 
of  thefe  there  are  two  plexus,  the  right  and  left  hepatic 
plexus ; one  pafi'es  along  the  vena  portae,  biliary  duffs, 
and  right  hepatic  artery,  to  the  right  fide  of  the  liver, 
the  gall  bladder  and  ducts ; this  of  courfe  is  the 
RIGHT  HEPATIC  PLEXUS  t the  LEFT  HEPATIC  PLEX- 
US paf'es  along  the  left  hepatic  artery ; and  this  has 
connection  with  the  cardiac  nerves,  branches  of  the 
par  vagum.  3.  That  plexus,  which  runs  upon  the 
leffer  curve  of  the  ftomach,  while  it  is  formed  in  a 
great  meafure  by  the  par  vagum,  has  alfo  connection 
with  the  folar  or  caeliac  plexus.  4.  The  plexus  of 
nerves  which  pafs  to  the  lower  orifice  of  the  ftomach 
and  duodenum  is  chiefly  a divifion  of  the  right  he- 
patic plexus.  Thefe  nerves,  to  the  liver,  ftomach,  and 
duodenum,  are  attached  to  the  branches  of  the  caeliac 
artery.  Along  the  great  fplenic  artery,  which  is  alfo 
derived  from  the  caeliac  artery,  there  paffes  out  a plexus 
of  nerves  to  the  fpleen.  From  this  fplenic  plexus 
there  pafs  nerves  to  the  great  omentum ; and  they 
even  unite  with  thofe  palling  out  upon  the  duodenum, 

and 
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and  which  attach  themfelves  to  the  right  epyploic  ar- 
tery, and  take  a courfe  upon  the  great  curvature  of 
the  itomach. 

Thus  the  folar  or  caeliac  plexus  is  a great  central 
net-work  of  nerves,  which  pafs  out  in  divifions  to  the 
liver,  fpleen,  pancreas,  Itomach,  duodenum,  and  omen- 
tum. 

SUPERIOR  MESENTERIC  PLEXUS. 

The  place  and  connections  of  the  fuperior  mefen- 
teric  plexus  is  at  once  known,  when  it  is  confidered 
that  it  is  formed  upon  the  root  of  the  fuperior  rnefen- 
teric  artery. — It  is  formed  by  the  caeliac  plexus  being 
continued  down  upon  the  aorta  fo  as  to  involve  the 
root  of  the  mefenteric  artery,  and  by  nerves  coming 
over  the  fide  of  the  vertebrae  of  the  loins  from  the 
lumbar  nerves.  This  plexus  fpreads  betwixt  the  la- 
mina of  the  mefentery,  and  extends  upon  the  branches 
of  the  artery,  and  of  courfe  is  diflributed  to  the  fmall 
inteftines  and  part  of  the  colon.  It  confequently  fup- 
plies  the  mefenteric  glands,  and  fends  nerves  alfo  to  the 
pancreas,  that  join  thofe  which  it  receives  from  the 
fplenic  plexus. 

INFERIOR  MESENTERIC  PLEXUS. 

The  fame  melh  of  nerves,  being  continued  down 
upon  the  face  of  the  aorta,  furround  the  lower  mefen- 
teric artery,  and  follow  its  branches.  This  is  the 
lower  mefenteric  plexus,  or  mefocolic  plexus  ; and  it 
is  formed  in  a great  meafure  from  the  branches  of  the 
continued  trunk  of  the  fympathetic  nerve. — As  this 
plexus  fpreads  upon  the  branches  of  the  lower  mefen- 
* N 3 teric 
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teric  artery,  it  paffes  to  the  left  fide  of  the  inteftmum 
colon  and  rectum — while  the  lowrer  mefenteric  plexus 
is  continued  from  the  upper  one.  On  the  fide  of  the 
lumbar  vertebrae  it  is  continuous  with  the  renal  and 
fpermatic  plexus ; and  towards  the  pelvis,  with  the  hy- 
pogaftric  plexus. 

Before  confidering  the  other  leffer  plexus  of  nerves 
in  the  abdomen,  it  is  necelfary  to  follow  the  continued 
trunk  of  the  fympathetic  nerve  which  we  had  defcribed 
as  following  clofely  the  lateral  part  of  the  dorfal  and 
lumbar  vertebras,  whilfl  the  fplanchnic  nerves  pafs  ob- 
liquely over  them  to  the  vifcera  of  the  upper  part  of 
the  belly. 

The  CONTINUED  TRUNK  of  the  SYMPATHETIC 
nerve,  after  it  has  given  off  the  fplanchnic  nerve  in 
the  thorax,  fends  feveral  fmall  nerves  forward  over  the 
vertebras  to  the  mediaflinum  and  fheath  of  the  aorta. 
It  then  paffes  the  diaphragm,  keeping  clofe  to  the  tranf- 
verfe  procefs  of  the  vertebras.  When,  however,  it 
comes  lower  upon  the  lumbar  vertebras,  it  lies  more 
upon  the  fide  of  their  bodies,  and  the  connections 
with  the  lumbar  nerves  are  by  fmall  and  numerous 
twigs  which  ftretch  over  the  fide  of  the  vertebras.  In 
this  courfe,  it  is  giving  off  upon  the  fore  part  nume- 
rous irregular  twigs  to  the  feveral  plexus.  Where  it 
lies  under  the  veffels  which  pafs  to  the  kidney,  it  fends 
up  fome  branches  to  the  renal  plexus. 

The  renal  plexus,  however,  is  not  entirely  formed 
of  thefe  branches  of  the  continued  fympathetic,  but  is 
rather  a continuation  from  the  caeliac  and  fuperior  me- 
fenteric plexus ; while  the  leffer  fplanchnic  nerve, 
which  was  lent  off  in  the  thorax,  alfo  terminates  in 
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it.  This  plexus  is  thrown  over  the  veifels  of  the  kid- 
ney, and  forms  feveral  little  ganglions. 

From  the  repal  plexus  defcends  the  spermatic 
flexus.  This  plexus  of  nerves  in  woman  follows  the 
fpermatic  artery  in  its  diftribution  to  the  ovaria  and 
uterus. 

In  palling  down  upon  the  loins,  the  fympathetic 
nerve  forms  five  or  fix  ganglions  with  the  branches 
from  the  lumbar  nerves.  Thefe  are  oblong,  angular, 
ftellated — irregular  in  their  form,  as  in  their  number, 
fituation,  fize,  or  the  twigs  which,  in  their  union  with 
the  fympathetic,  form  them.  Betwixt  thefe  ganglions 
or  connebtions  with  the-  lumbar  nerves,  the  fympathetic 
is  not  always  one  nerve,  but  is  fometimes  fplit  into 
feveral  fmaller  nerves,  which  unite  again.  From  the 
fympathetic  nerves  of  either  fide  we  have  to  obferve 
frequent  interchange  of  branches,  which  fometimes 
attach  themfelves  to  the  lumbar  nerves,  fometimes 
creep  under  the  aorta,  or  unite  to  the  plexus  covering 
the  face  of  the  aorta. — There  are  feveral  little  gang- 
lions formed  by  thefe  nerves  upon  the  face  of  the  lum- 
bar vertebras : they  have  the  name  of  ganglia  ac- 
celforia. 

Before  the  fympathetic  nerve  defcends  into  the  pel- 
vis, it  has  become  extremely  delicate.  In  many  fub- 
jebts  it  feems  to  terminate  in  the  laft  lumbar,  or  firfl 
facral  nerve  ; but,  upon  more  minute  diffebtion,  lelfer 
branches  will  be  found  to  defcend  amonglt  the  loofe 
cellular  fubftance  of  the  pelvis. — When  regular,  or 
perhaps  we  may  fay  with  truth  when  regularly  and 
fully  dilfebted,  the  fympathetic  nerves  of  each  fide  are 
feen  to  defcend  upon  the  fore  part  of  the  facrum,  and 
N 4 form 
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form  connedions  with  the  facral  nerves  fimilar  to 
thofe  with  the  dorfal  nerves. — As  they  defcend,  they 
of  courfe  approach,  and  finally  unite  in  an  acute  point 
on  the  os  coxigis. — At  the  points  of  union  of  thefe 
extreme  branches  of  the  fympathetic  nerves  with  the 
branches  of  the  facral  nerves,  fmall  ganglions  are  form- 
ed ; and  there  pafs  out  branches  from  them,  which 
cover  the  intermediate  furface  of  the  facrum  with  an 
extenfive  plexus.  The  ultimate  ganglion,  formed  by 
the  union  of  the  two  fympathetic  nerves,  is  the  coxygeal 
ganglion , and  from  it  there  pafs  three  or  four  nerves 
to  the  extremity  of  the  rectum. 

HYPOGASTRIC  PLEXUS. 

This  is  a plexus  which  lies  on  the  fide  of  the  pel- 
vis, and  involves  the  hypogaftric  artery.  It  confiits  of 
the  nerves  palling  to  the  parts  contained  in  the  pel- 
vis ; which  do  not,  however,  pafs  in  diftind  branches, 
but,  like  thofe  of  the  abdomen,  are  formed  into  mi- 
nute interwroven  net-work.  The  hypogaftric  plexus 
takes  no  determinate  origine,  but  is  continuous  with, 
or  formed  by,  the  extreme  branches  of  the  fympathetic 
nerves,  the  extremity  of  the  fpermatic  plexus,  the  fa- 
cral nerves,  (and  particularly  the  third  facral  nerve,) 
and  by  the  branches  of  the  accelfory  ganglions  on  the 
facrum. 

OF  THE  PHRENIC  NERVE. 

The  phrenic  or  diaphragmatic  nerve  arifes  from 
the  ceivical  nerves,  palfes  obliquely  down  the  neck, 
enters  the  thorax,  and  is  diftributed  to  the  diaphragm. — 
This  nerve  has  much  variety  in  its  derivation.  It  comes 

chiefly 
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chiefly  from  the  third  cervical  nerve,  deriving  alfo  fome 
twigs  from  the  fourth  and  fecond.  But  fometimes  it 
takes  an  origine  very  high  in  the  neck,  from  the  par 
vagum  or  ninth  nerve ; and  even  the  fuperior  cervical 
ganglion  of  the  fympathetic  is  defcribed  by  fome  as 
furnifhing  a root. — Lower  in  the  neck  it  will  be  found 
in  fome  fubjects  to  derive  very  fmall  additional  twigs 
from  the  fifth  or  fixth  cervical  nerves,  or  lower  gang- 
lion of  the  fympathetic. 

The  phrenic  nerve,  thus  formed,  defcends  into  the 
thorax  betwixt  the  fubclavian  artery  and  vein.  In  the 
chell  it  proceeds  downward  and  forward,  attached  to 
the  mediaftinum,  and  before  the  root  of  the  lungs  *. 
It  takes  its  courfe  upon  the  outfide  of  the  pericardium, 
and  from  the  pericardium  flips  off  to  the  furface  of  the 
diaphragm.  From  the  pofition  of  the  heart,  the  left 
phrenic  nerve  differs  a little  in  its  courfe  from  the  right ; 
and  it  paffes  over  the  pericardium,  covering  the  apex 
of  the  heart.  The  phrenic  nerve  of  the  right  fide, 

* Ludwig.  Martin,  in  the  Edinburgh  EfTays,  and  others,  explain 
the  aftion  of  the  diaphragm  upon  the  fuppofition  of  the  mecha- 
nical prelfure  of  the  lungs  upon  the  phrenic  nerve.  It  is  a piece  of 
doftrine  inconfiftent  with  knowledge  of  the  general  laws  of  the 
ceconomy.  It  is  repugnant  to  comparative  anatomy,  and  it  is 
evident  that  the  foft  and  elaitic  diftention  of  the  lungs  could  not 
comprefs  the  firm  nerve.  Moreover,  the  lungs  when  diftended  do 
not  prefs  upon  the  mediaftinum,  for  it  is  the  dilation  of  the  thorax 
which  caufes  the  lungs  to  inhale  the  atmofpheric  air.  See  Wrijherg 
de  Nervo  Phrenico.  Sandift.  Thef.  vol.  ii.  p.  260.  It  is  betwixt 
the  heart  and  mufcles  of  refpiration  that  the  ftridl  relation  and  fym- 
pathy  exifts.  When  in  turning  the  child  in  utero,  and  when  the 
cord  has  been  preffed,  I have  felt  the  ftrong  convulfrve  fetches  of  the 
mufcles  of  refpiration  endeavouring,  by  the  play  of  the  lungs,  to 
eompenfate  for  the  lofs  of  the  placenta. 
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befides  fupplying  the  diaphragm,  fends  down  through 
the  diaphragm  (to  the  right  fide  of  the  vena  cava)  the 
ramus  anaftamoticus.  This  communicates  with  the 
femilunar  ganglion  of  the  fympathetic,  or  with  the  di- 
vifion  of  the  folar  or  caeliac  plexus  which  paffes  along 
the  phrenic  arteries.  From  the  phrenic  artery  of  the 
left  fide,  there  pafs  down  with  the  cefophagus  fmall 
nerves  which,  appearing  in  the  abdomen,  unite  with  the 
caeliac  ganglion,  or  fome  of  its  divifions  ; and  both 
phrenic  nerves  will  be  found  by  fome  minute  branches 
to  unite  to  the  par  vagum. 

Thefe,  however,  are  but  minute  branches.  The 
great  deftination  of  the  phrenic  nerve  is  to  the  dia- 
phragm. The  branches  Trike  out  from  the  diaphragm 
like  roots  from  a centre ; they  pafs  fome  way  only  co- 
vered by  the  pleura,  and  then  pierce  into  the  fubftance 
of  the  mufcle.  There  are  innumerable  experiments 
upon  living  animals,  which  fhew  the  connexion  of  this 
nerve  with  the  action  of  the  diaphragm.  When  the 
nerve  is  ftimulated, , tire  diaphragm  is  excited  to  con- 
traction ; when  cut,  preffed,  or  tied,  it  becomes  re- 
laxed and  inactive,  and  there  is  difficulty  of  refpiration  ; 
when  the  fpinal  marrow  is  injured  low7  in  the  vertebrae 
of  the  neck,  or  in  the  vertebrae  of  the  back,  the  ex- 
ternal mufcles  of  refpiration  ceafe  to  aCt,  but  the  dia- 
phragm Till  continues  its  function ; and  in  this  cafe,  as 
obferved  by  Mr.  Hunter,  the  patient  lives  for  fome 
days,  breathing  by  the  diaphragm.  If  the  phrenic 
nerves  be  divided  in  a living  animal,  the  diaphragm 
ceafes  to  aft,  and  the  abdominal  mufcles  lofe  their  op- 
ponent mufcles,  and  remain  as  in  expiration ; but  Till 
the  refpiration  is  continued  by  the  motion  of  the  ribs. 

If. 
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If  after  this  the  fpine  be  divided,  the  motion  of  the 
lungs  ceafes  entirely,  and  the  animal  dies  fuddenly. — 
The  injury  of  the  fpinal  marrow  above  the  origine  of 
the  phrenic  nerves,  is  of  courfe  fuddenly  fatal,  becaufe 
it  deftroys  at  once  the  function  of  the  diaphragm,  and 
mufcles  moving  the  cheft.  From  the  connection  of 
the  phrenic  nerve  with  the  par  vagum,  we  may  ex- 
plain the  fympathy  betwixt  the  trachea  and  the  dia- 
phragm, how  the  irritation  of  the  trachea  occalions 
coughing  and  the  convulfive  aCtion  of  the  diaphragm  ; 
in  the  fame  manner  in  the  affection  of  the  ftomach, 
fingultus,  from  the  fudden  aCtion  of  the  diaphragm 
and  abdominal  mufcles,  (which  ufually  alternate  in 
their  aCtion,)  may  be  explained.  Again,  a connection 
of  nerves  might  be  followed  from  the  origines  of  the 
phrenic  to  the  fympathetic  nerve,  and  branches  of  the 
hfth  pair  to  the  nofe  ; which  accounts  for  that  fympathy 
of  aCtion  which  occafions  fneezing  from  irritation  of 
the  membrane  of  the  nofe. 

^NERVES  OF  THE  ARM;  AXILLARY,  OR  BRACHIAL 
PLEXUS. 

The  nerves  which  proceed  from  the  fpine,  and  go 
to  fupply  the  arm,  are  formed  into  an  intricate  plexus 
before  they  divide  into  the  feveral  nerves  of  the 
arm, 

This  brachial,  or  axillary  plexus,  is  formed  of  five 
of  the  fpinal  nerves  ; viz.  the  fifth,  fixth,  feventh,  and 
eighth  cervical  nerves  *,  and  the  firft  dorfal  nerve. 

* This  is  of  courfe  counting  the  fuboccipital  as  the  firft  cervical 
serve. 

The 
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The  higheft  of  thefe  nerves  proceed  from  betwixt  the 
fourth  and  fifth  cervical  vertebras ; the  laffc  from  be- 
twixt the  firft  and  fecond  dorfal  vertebra.  They  pafs 
out  betwixt  the  middle  and  anterior  divifion  of  the  fca- 
leni ; and  even  while  covered  by  thefe  mufcles,  and  be- 
fore they  have  proceeded  far  from  their  foramina,  the 
laft  nerve  of  the  neck  and  firft  of  the  back  unite  *. — 
The  plexus  is  continued  from  above  the  clavicle  to  the 
edge  of  the  tendon  of  the  latiffimus  dorfi.  It  allows 
of  no  natural  divifion.  The  axillary  nerve  pafles  for 
fome  way  clofe  under  it,  and  then  perforates  betwixt 
the  divifions  which  form  the  radial  nerve. 

From  the  axillary  plexus  proceed  thefe  nerves : 

1 . The  thoracic  nerves. 

2.  The  fupra  and  infra  fcapular  nerves. 

3.  The  circumflex,  or  articular  nerve. 

4.  The  perforans  cafierii,  or  external  cutaneous 

nerve. 

5.  The  radial  nerve. 

6.  The  ulnar  nerve. 

7.  The  mufcular  fpiral  nerve. 

8.  The  internal  cutaneous  nerves. 

1.  The  thoracic  nerves.  Although  the  nerves 
which  fupply  the  mufcles  of  the  cheft  are  derived  from 
the  intercoftal  nerves,  as  we  have  feen,  yet  there  alfo 

* Before  the  nerves  which  form  the  plexus  intermix  their  filaments, 
or  are  connefted  together,  they  fend  off  fmall  branches  to  the  fcaleric 
mufcles,  to  the  mufcles  of  the  fpine,  and  to  the  levator  fcaputa. — 
The  branches  which  they  give  to  the  fympathetic  nerve,  we  havq 
already  noticed. 
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pafs  off  branches  from  the  axillary  plexus  to  the  great 
and  little  pe&oral  mufcles,  to  the  latiffimus  dorfi,  to 
the  fidn  and  mamma.  Thefe  thoracic  branches  pro- 
ceed from  the  upper  divifion  of  the  plexus,  or  that 
which  gives  out  the  external  cutaneous,  and  one  of  the 
roots  of  the  radial  nerve. 

2.  The  suprascapular  nerve  comes  off  from 
the  upper  edge  of  the  plexus,  and  is  the  higheft  of  the 
branches.  It  runs  towards  the  root  of  the  coracoid 
procefs,  it  paffes  through  the  notch  of  the  fcapula,  and 
goes  to  fupply  the  fupra  and  infra  fpinatus  mufcles,  the 
teres  minor,  and  the  fubfcapularis. 

The  subscapular  nerves  come  out  from  the 
pofterior  part  of  the  plexus  along  with  the  articular 
nerve.  They  are  attached  to  the  fubfcapular  mufcle, 
they  turn  round  the  flelhy  edge  of  the  mufcle,  and  in- 
fmuate  their  branches  betwixt  the  tendon  of  the  latif- 
fimus  dorfi  and  the  teres  major. 

3.  The  circumflex,  or  articular  nerve,  or 
axillaris,  lies  very  deep.  It  comes  from  the  back  part 
of  the  plexus,  paffes  behind  the  neck  of  the  humerus, 
and  above  the  tendon  of  the  latiffimus  dorfi,  and  teres 
major.  One  of  its  branches  we  trace  into  the  teres 
major,  while  another  paffes  round  the  bone,  and  is  dif- 
tributed  to  the  under  furface  of  the  deltoid  mufcle,  the 
joint,  and  the  cellular  membrane. 

4.  Perforans  casserii,  or  the  external  cu- 
taneous nerve.  This  nerve  paffes  through  the  co- 
raco-brachialis  mufcle  before  the  os  humeri,  to  gain 
the  outfide  of  the  arm.  From  its  perforating  this 
mufcle,  and  being  defcribed  by  Cafferius,  it  is  called 
Tie  nervus  perforans  Cafferii.  Before  paffing  through 

4 the 
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the  coraco-brachialis  mufcle,  it  - fends  down  a branch 
of  communication  with  the  radial  nerve ; and  in  many 
fubje&s  it  will  be  found  to  be  like  a branch  from  one 
of  the  origines  of  the  radial  nerve.  Where  the  nervus 
perforans  lies  betwixt  the  brachieus  internus  mufcle  and 
biceps,  (and,  of  courfe,  after  it  has  perforated  the  co. 
raco-brachialis  mufcle),  a branch  or  two  are  fent  up 
to  the  heads  of  the  biceps  mufcle ; another  branch 
turns  inward  to  the  belly  of  that  mufcle;  and,  finally, 
twigs  pafs  inward  to  the  cellular  membrane,  which  in- 
volves the  brachial  artery. 

The  continued  nerve  palfes  obliquely  acrofs  the  arm, 
and  under  the  biceps.  When  approaching  the  outfide 
of  the  arm,  it  divides  into  three  fmall  branches ; one  to 
the  integuments  which  are  upon  the  fupinator  longus, 
another  to  the  integuments  on  the  infide  of  the  fore- 
arm, and  a third,  -which  continues  its  courfe  along  the 
edge  of  the  fupinator  longus  to  the  wrift.  Of  this  pro- 
longed branch  of  the  perforans  Cafferii,  a minute  twig 
is  loft  on  the  ligament  of  the  wrift,  another  paffes  to 
the  ball  of  the  thumb,  and  a third  goes  round  to  the 
integuments  of  the  back  of  the  thumb. 

9.  The  radial  nerve.  This  nerve  is  formed  by 
thofe  aivifions  of  the  plexus  which  furround  the  bra- 
chial artery,  and  fometimes  by  a divifion  of  the  per- 
forans Cafferii.  It  takes  its  courfe  by  the  fide  of  the 
brachial  artery,  and  gives  off  no  branches  until  it  has 
funk  under  the  apponeurotic  expanfion  of  the  biceps 
mufcle. 

When  the  radial  nerve  has  come  to  the  bend  of  the' 
arm,  it  gives  off  three  branches.  The  firft  belongs  to 
the  pronator  teres,  flexor  radialis,  and  palmaris  longus, 

and 
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and  flexor  digitorum ; a fecond  paffes  to  the  pronator 
teres : and  a third  to  the  deep  mufcles  of  the  fore-arm, 
and  to  the  flexors  of  the  thumb  particularly,  and  alfo 
to  the  pronator  quadratus  mufcle.  The  radial  nerve, 
continuing  its  courfe  down  the  fore-arm  betwixt  the 
flexor  fubiimis  and  profundus  digitorum,  fends  off 
other  branches  to  thofe  mufcles.  Before  palling  under 
the  ligament  of  the  wrift,  it  gives  out  a branch  which 
emerges  from  the  tendons,  and  paffes  to  the  integu- 
ments, fhort  flexor,  and  abductor  mufcles  of  the 
thumb. 

The  trunk  of  the  radial  nerve  paffes  with  the  ten- 
dons of  the  flexor  mufcles  of  the  fingers  under  the  li- 
gament of  the  wrift.  In  the  palm  of  the  hand  it  di- 
vides into  five  branches  ; — the  firft  paffes  to  the  abduc- 
tor and  flexor  pollicis  brevis ; a fecond  goes  to  the  ad- 
ductor policis,  and  fide  of  the  thumb  next  the  fore- 
finger ; the  third  pafles  to  the  fore-finger,  and  to  the 
lumbricalis  mufcle ; the  fourth  to  the  fide  of  the  fore 
and  middle  fingers ; and  the  fifth  to  the  fides  of  the 
middle  and  little  finger.  All  thefe  nerves,  while  in  the 
palm  of  the  hand,  fend  oft  branches  to  the  lumbricales 
mufcles. 

6.  The  ulnar  nerve  comes  oft'  from  the  lower 
part  of  the  plexus  in  union  with  the  internal  cutaneous 
nerve.  It  defcends  upon  the  infide  of  the  arm,  and  is 
tied  down  by  the  fafcia,  and  then  pafles  behind  the  in- 
ternal condyle  of  the  humerus.  While  above  the  bend 
of  the  arm,  it  gives  off  a fuperficial  branch  to  the  in- 
teguments on  the  infide  of  the  arm,  and  the  ulnar  fide 
of  the  fore-arm  ; at  the  fame  time  it  fends  a mufcular 
1 branch 
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branch  through  the  triceps  mufcle,  along  with  the  ar- 
teria  profunda  inferior.  Immediately  above  the  elbow 
joint,  twigs  are  fent  off,  fome  of  which  accompany 
the  ramus  anaftamoticus  major  of  the  brachial  artery. 
After  palling  the  condyle  of  the  humerus,  it  fends  a 
branch  to  the  flexor  carpi  ulnaris,  and  to  the  head  of 
the  flexor  digitorum  profundus.  It  then  finks  deeper 
betwixt  the  flexor  ulnaris  and  flexor  digitorum  fubli- 
mis ; it  is  here  connected  with  the  ulnar  artery,  and 
defcends  along  with  it  to  the  wrift.  In  this  courfe, 
along  the  fore-arm,  the  ulnar  nerve  gives  branches  to 
the  flexor  digitorum  fublimis.  Often  it  fends  a branch 
of  communication  to  the  radial  nerve,  while  fome  few 
teller  mufcular  nerves  are  fent  off,  and  accompany  the 
branches  of  the  ulnar  artery. 

When  arrived  near  the  wrift,  the  ulnar  nerve  di- 
vides into  two  branches.  The  continued  trunk  pafles 
on  under  the  protection  of  the  tendon  of  the  flexor  ul- 
naris, and  then  under  the  arcular  ligament  into  the 
palm  of  the  hand  ; while  the  branch  takes  a turn  un- 
der the  flexor  ulnaris,  and  over  the  edge  of  the  flexor 
digitorum  profundus.  It  pafles  then  over  the  lower 
end  of  the  ulna  to  the  back  of  the  hand.  On  the  back 
of  the  hand  it  is  found  branching  over  the  expanded 
tendons  and  under  the  veins,  and  is  finally  diftributed 
to  the  back  of  the  little  and  ring  fingers.  This  is  the 
ramus  pojiicus . 

The  continued  ulnar  nerve  pafles  under  the  palmaris 
brevis  mufcle  and  palmar  apponeurofis,  and  above  the 
flexor  brevis  and  adductor  minimi  digiti.  Here  it  di- 
vides into  tw7o,  (the  fublimis  and  profundus  of  Camper,) 

and 
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and  thefe  again  into  four  principal  branches — to  the 
integuments  on  the  ulnar  edge  of  the  hand,  and  ad- 
ductor minimi  digiti— to  the  outer  edge  of  the  little 
finger,— to  the  fide  of  the  little  and  ring  fingers, 
and  a branch  which  communicates  with  the  radial 
nerve. 

Albinus,  Monro  and  Camper  differ  in  regard  to  the 
diflribution  of  nerves  to  the  lumbricales  mufcles,  which 
only  proves  that  the  twigs  paffmg  to  thofe  little  muf- 
cles are  irregular.  They  come  chiefly  from  the  deep 
branch  of  the  ulnar  nerve,  whilft  others  are  from  the 
radial  nerve. 

7.  The  muscular  spiral  nerve.  We  find  the 
external  cutaneous  nerve,  or  perforans  cafferii,  pafTmg 
before  the  arm-bone.  The  mufcular  fpiral  nerve  paffes 
behind  the  bone,  and  takes  a fpiral  turn  under  it  to 
get  to  the  outfide  of  the  arm.  It  perforates  the  flefli 
of  the  arm  betwixt  the  middle  and  the  fhort  head  of 
the  triceps  mufcle.  Before  it  perforates  the  triceps 
mufcle,  the  mufcular  fpiral  fends  off  branches  which 
pafs  over  the  tendon  of  the  latifhmus  dorfi ; and  be- 
fore it  enters  the  triceps  mufcle,  it  may  be  obferved  to 
divide  into  feveral  branches.  Three  of  thefe  may  be 
mentioned : a branch  to  the  middle  head,  and  one  to 
the  fhort  head  of  the  triceps  mufcle,  and  a third  and 
larger  nerve  which  pierces  betwixt  the  mufcles,  along 
with  the  trunk  of  the  nerve. 

This  laft  nerve  does  not  follow  the  trunk  of  the 
nerve  in  its  courfe,  but  perforating  the  triceps  more 
directly  acrofs,  it  comes  out  behind  the  fupinator 
longus,  where  it  takes  its  origin  from  the  os  humeri. 
Vol.  III.  O This 
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This  is  a cutaneous  branch,  and  might  be  confidered 
as  the  external  cutaneous  nerve  with  as  much  propriety 
as  the  perforans  caflerii.  Often  we  fliall  find  fome 
lefier  branches  of  the  mufcular  fpiral  nerve  piercing 
the  fibres  of  the  triceps  mufcle,  and  terminating  in  the 
Ann. 

The  great  cutaneous  divifion  of  the  nerve,  after 
piercing  the  triceps  mufcle,  takes  its  courfe  along  the 
integuments  covering  the  fupinator  longus  mufcle ; 
and  here  it  fends  a branch  in  upon  the  bend  of  the 
arm,  and  on  the  edge  of  the  triceps  mufcle.  It  then 
defcends  upon  the  outfide  of  the  fore-arm,  and  divides 
into  three  principal  branches,  and  them  again  into  in- 
numerable cutaneous  twigs,  and  is  continued  down  over 
the  back  of  the  thumb  and  hand. 

But  the  great  divifion  of  the  mufcular-fpiral  nerve 
comes  out  betwixt  the  head  of  the  fupinator  longus 
mufcle  and  the  bone,  and  is  deep  feated.  This  branch 
then  lies  betwixt  the  fupinator  longus,  and  brachaeus 
internus  ; and  here  it  gives  off  feveral  finall  twigs  to 
the  mufcles.  Continuing  its  courfe  by  the  fide  of  the 
fupinator  longus  and  flexor  radialis,  it  divides  into  a 
deep  and  fuperficial  branch.  The  fuperficial  branch 
pafi'es  down  on  the  fide  of  the  tendon  of  the  fupinator 
longus,  and  near  the  wrift  it  becomes  quite  fuperficial, 
and  is  diflributed  to  the  integuments  of  the  back  of  the 
hand. 

8.  The  INTERNAL  CUTANEOUS  NERVES.  Of  tliofe 
we  may  defcribe  three 

i.  The  great  internal  cutaneous  nerve.  This  nerve 
is  derived  from  the  ulnaris  at  its  root,  or  comes  off 

from 
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from  the  plexus  along  with  it,  paffes  down  the  arm, 
giving  off  no  confiderable  branches,  accompanies  the 
bafilic  vein  and  twifts  its  branches  over  it,  divides  into 
four  branches  upon  the  fafcia  of  the  fore-arm,  and  run- 
ning betwixt  the  fafcia  and  veins  of  the  fore-arm,  it  is 
finally  diftributed  to  the  cellular  membrane  and  inte- 
guments, while  one  of  its  branches  reaches  to  the  liga- 
ments of  the  wrift. 

2.  The  cutaneous  nerve  of  Wrifberg  comes  fometimes 
from  the  axillary  plexus,  as  a diftinft  nerve ; fome- 
times it  is  a branch  of  the  great  internal  cutaneous 
nerve;  fometimes  it  is  derived,  or  a nerve  which 
takes  its  place  is  derived  from  the  intercoftal  nerves. 
This  nerve  of  Wrifberg  is  diftributed  to  the  integu- 
ments of  the  arm,  and  terminates  near  the  internal 
condyle. 

3.  The  upper  and  internal  cutaneous  nerve  comes 
from  the  firft  intercoftal  nerve,  or  from  the  fecond, 
and  paffes  out  betwixt  the  firft  and  fecond  ribs.  It  fup- 
plies  the  integuments  of  the  arm,  and  the  glands  and 
fat  of  the  axilla  *. 

There  are  befides  feveral  nerves  derived  from  the 
intercoftal  nerves,  which  crofs  the  axilla,  and  fupply 
the  arm-pit  and  fide. 

NERVES  OF  THE  THIGH,  LEG,  AND  FOOT. 

In  tracing  the  nerves  of  the  lower  extremity,  we 
find  no  difficulty  in  the  arrangement  at  leaft,  for  they 
fall  into  a very  fimple  and  natural  order.  They  are 
all  derived  from  the  lumbar  and  facral  nerves.  The 


* See  SyJfenj  of  DifTe&ions,  vol.  ii.  plate  1.  g. 
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great  nerves  are  three  in  number.  One  paffes  out  un- 
der Paupart’s  ligament  to  the  extenfor  mufcles  of  the 
leg,  viz.  thofe  which  lie  on  the  fore-part  of  the  thigh. 
This  of  courfe  is  called  the  anterior  crural  nerve.  The 
fecond  nerve  is  the  obturator  nerve,  fo  called . becaufe 
it  paffes  out  from  the  pelvis  by  the  thyroid  hole.  This 
nerve  lies  amongft  the  deep  mufcles  of  the  thigh,  and 
diftributes  its  branches  chiefly  to  the  adductor  mufcles. 
The  third  nerve  is  the  greatefl  nerve  of  the  body,  viz. 
the  ifchiatic  nerve.  It  paffes  out  from  the  back  part 
of  the  pelvis,  through  the  facro-fciatic  notch,  and  takes 
its  courfe  down  the  back  of  the  thigh  into  the  ham. 
In  this  courfe  it  fupplies  the  mufcles  lying  on  the  back 
of  the  thigh,  but  its  chief  deflination  is  to  the  leg  and 
foot. 

OF  THE  CUTANEOUS  NERVES  OF  THE  THIGH. 

It  will  be  found  confiderably  to  take  from  the  in- 
tricacy of  the  minute  anatomy  of  the  nerves  of  the 
lower  extremity,  to  difpofe  firfl  of  thefe  nerves  which 
lie  under  the  integuments  of  the  thigh. 

Thefe  cutaneous  nerves  of  the  thigh  come  from  the 
lumbar  nerves,  or  more  immediately  from  the  anterior 
crural  nerve.  They  pierce  the  tendon  of  the  oblique 
mufcle  of  the  abdomen,  or  pafs  under  Paupart’s  liga- 
ment, and  are  diflributed  to  the  groin,  fcrotum,  and 
betwixt  the  fafcia  and  integuments  of  the  fore -part  of 
the  thigh.  There  may  be  defcribed  five  cutaneous 
nerves  on  the  fore-part  of  the  thigh,  viz.  the  external 
cutaneous , the  middle  cutaneous , the  anterior  cutaneous , 
the  internal  cutaneous , and  thofe  of  the  groin  and  fcro- 
turnu 
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The  EXTERNAL  CUTANEOUS  NERVE  IS  that 
which  comes  out  from  the  belly  near  the  fuperior 
fpinous  procefs  of  the  ilium.  It  divides  almofl  imme- 
diately into  two  great  branches,  and  in  the  front  view 
of  the  thigh  the  anterior  branch  alone  is  to  be  feen* 
It  takes  a courfe  above  the  fafcia  in  the  direction  of 
the  line  which  divides  the  vaftus  externus  from  the 
re&us  feinoris,  and  terminates  near  the  knee,  while  the 
pofterior  branch  pafles  over  the  tenfor  vaginas  femoris, 
and  down  upon  the  outfide  and  back  of  the  thigh.  It 
is  derived  from  the  third  lumbar  nerve. 

The  middle  cutaneous  nerve  rifes  from  amongft 
the  integuments  of  the  groin,  and  emerges  from  under 
the  fafcia  near  the  upper  edge  of  the  fartorius  mufcle. 
It  pafles  down  upon  the  re&us  mufcle,  and  is  diftri- 
buted  to  the  integuments  in  three  or  four  divifions. 

The  anterior  cutaneous  nerve  comes  out  to 
the  integuments  very  high  up,  and  in  the  middle  of 
the  groin  betwixt  the  pubes  and  tuberofity  of  the  os  ilii. 
It  pafles  down  the  thigh  along  the  furfaces  of  the  far- 
torius and  vaftus  internus  mufcles.  This,  like  all  the 
other  cutaneous  nerves,  runs  along  above  the  fafcia, 
and  on  the  lower  furface  of  the  fkin. 

The  internal  cutaneous  nerve  is  the  leafl  re- 
gular. It  does  not  pierce  the  fafcia  in  one  trunk,  but 
fends  three,  four,  or  five  branches  through  the  fafcia, 
which  are  diftributed  to  the  integuments  on  the  infide 
of  the  thigh.  Some  of  thefe,  after  running  a confider- 
able  way  under  the  fafcia,  emerge  and  encircle  the  in- 
fide of  the  knee, 

Befides  thefe  more  remarkable  cutaneous  nerves, 
there  come  down  fmall  nerves  to  the  groin  and  fcro- 
O 3 turn* 
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turn.  The  firft  lumbar  nerve  fends  down  the  externa! 
fpermatic  nerve.  This  joining  the  fpermatic  plexus, 
helps  to  fupply  the  cord  and  tefticle ; and  in  women 
the  fame  nerve  goes  to  the  womb  within  the  pelvis, 
and  following  the  round  ligament,  terminates  on  the 
fat  of  the  pubes  and  groin.  A branch  from  the  fecond 
lumbar  nerve  paffes  alfo  to  the  glands  and  fat  of  the 
groin,  the  pubes,  and  cremafter  mufcle.  This  branch 
is  remarkable  for  the  circuitous  courfe  it  takes  round 
the  ilium  and  infide  of  the  ligament  of  the  thigh. 

anterior  crural  nerve*. 

This  nerve  arifes  from  the  union  of  the  fecond, 
third,  and  fourth  of  the  lumbar  nerves,  or  the  fecond 
and  third  lumbar  nerves  uniting  into  one  trunk,  are 
afterwards  joined  by  a divifion  of  the  fourth  f,  or  the 
anterior  crural,  is  formed  by  the  anterior  branch  of  the 
third  and  the  fir  11  branch  of  the  fecond  lumbar  nerve  J, 
or  by  the  four  firft  lumbar  nerves ; and  the  anterior 
crural  nerve,  at  its  origin,  lies  under  the  pfoas  mag- 
nus,  and,  as  it  defcends,  it  holds  its  courfe  between  the 
pfoas  magnus  and  iliacus  internus.  It  then  defcends 
towards  the  thigh,  and  pafi'es  out  under  Paupart’s  liga- 
ment ; and  in  its  courfe  along  the  brim  of  the  pelvis, 
it  is  for  fome  way  covered  by  the  external  iliac  artery. 
Here,  while  within  the  pelvis,  it  gives  off  feveral  fmall 
nerves,  which  pafs  into  the  iliacus  internus,  and  under 
the  pfoas  magnus  mufcles.  Thefe  form  a kind  of  final! 
plexus. 

* Crural  nerve , t-uncus  lumbar um,  femoralh  magnus. 
f Fifcher — Walter.  f Sabatier  and  Haller. 

As 


OF  THE  PARTICULAR  NERVES.  199 

As  the  anterior  crural  nerve  pafles  under  Paupart’s 
ligament,  it  fplits  into  its  numerous  branches  which 
fupply  the  mufcles  and  integuments  on  the  fore  part 
of  the  thigh.  From  the  fore  part  of  the  nerve  there 
is  fent  out  a mufculo-cutaneous  branch,  which,  while 
it  defcends  and  fupplies  feveral  of  the  mufcles  of  the 
thigh,  gives  out  the  middle  cutaneous  nerve.  The 
anterior  cutaneous  nerve  is  fent  off  lower  down,  but 
almoft  immediately  after  it  has  palfed  under  Paupart’s 
ligament.  The  internal  cutaneous  nerve  is  fent  off  from 
fome  of  thofe  branches  which  run  under  the  internal 
articular  artery. 

The  laft  of  the  cutaneous  branches  of  the  anterior 
crural  nerve,  and  the  moil  important,  is  the  nervus 
saphenus,  or  cutaneus  longus.  This  is  the  chief 
cutaneous  nerve  of  the  leg ; but  it  is  to  be  diftinguifhed 
as  a particular  nerve,  fo  high  as  under  the  external 
articular  or  circumflex  artery,  being  a diviflon  of  what 
is  called  the  nervus  longus.  This  nerve  is  fome- 
times  joined  by  a branch  of  the  obturator  nerve  ; and 
the  mufcular  branches  which  it  gives  off,  pafs  into  the 
vaftus  internus. 

When  we  are  diflecting  ip  the  courfe  of  the  femoral 
artery,  we  have  to  obferve  two  nerves  running  parallel 
to,  and  connected  with  the  flieath  of  the  artery.  That 
which  is  on  the  infide  is  the  largefl:,  the  courfe  of  which 
we  fhall  profecute.  It  follows  the  artery  through  the 
tendon  of  the  triceps  mufcle,  but  it  does  not  defcend 
into  the  ham  with  the  popliteal  artery.  It  comes  out 
again  through  the  tendon  with  the  perforating  branches 
of  the  popliteal  artery,  or  with  the  upper  and  internal 
articular  artery.  It  then  becomes  a fuperficial  nerve, 
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and  defcends  upon  the  infide  of  the  leg  with  the  fa- 
phena  vein,  to  the  inner  ancle  and  foot. 

Thofe  two  nerves,  which  are  fo  clofely  connected 
with  the  femoral  artery  in  the  middle  of  the  thigh,  are 
very  often  taken  up  with  the  extremity  of  the  artery  in 
amputation.  This  occafions  twitching  in  the  flump  and 
a fetid  difcharge. 

Where  the  continued  nerve  defcends  upon  the  infide 
of  the  leg,  it  fends  out  many  twigs  to  the  integuments, 
and  is  entangled  with  the  faphena  vein.  Here  it  has 
been  pricked  in  bleeding  in  the  ancle. — Sabatier  gives 
us  an  inflance  of  this.  The  patient  had  been  previ- 
oufly  fubjedt  to  nervous  affedtions.  She  felt  in  the  in- 
ilant  of  the  operation  an  acute  pain,  which  was  fuc- 
ceeded  by  convulfive  motions,  firfl  of  the  limb  and 
then  of  the  whole  body.  Thefe  attacks  returned  from 
time  to  time,  {he  loft  her  health,  and  for  many  years 
was  flill  in  fuffering  almofl  continual. — He  relates  to 
us  another  inflance  of  the  injury  of  this  nerve  accom- 
panying the  faphena  vein,  in  the  cafe  of  a young  man 
who  received  a wound  with  the  fmall  fword  in  the  in- 
fide  of  the  knee.  There  came  on  much  fever  and 
dwelling  of  the  part,  with  great  pain  of  the  limb.  This 
fubfiding,  there  followed  flight  trembling  of  the  limb, 
w'hich  gradually  increafed  to  an  extreme  degree.  The 
cauflic  was  propofed,  but  the  patient  had  net  refolu- 
tion  to  let  it  be  applied.  After  long  fuffering  with 
exhaufled  flrength,  he  was  at  lafl  relieved  by  nature, 
and  his  health  gradually  returned. 

Thefe  branches  we  have  mentioned  are  only  the  cu- 
taneous or  fuperficial  branches,  pf  the  anterior  crural. 
The  larger  and  more  numerous  fet  of  branches  are 

thofe 
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thofe  to  the  mufcles  lying  on  the  fore-part  of  the  thigh. 
Thefe  diverge  fuddenly  into  innumerable  twigs,  and 
are  entangled  with  the  branches  of  the  arteries,  and 
follow  them  in  their  diftribution.  There  can  be  no  excufe 
for  bellowing  particular  names  on  thefe  branches ; — - 
to  fay  that  one  is  the  branch  to  the  pedtinalis,  an- 
other the  branch  to  the  fartorius,  another  to  the  redtus,, 
&c.  is  fufficient. 


OBTURATOR  NERVE. 

This  nerve  arifes  by  fafciculi  from  the  fecond  and 
third  lumbar  nerves,  and  fometimes  by  a fmall  twig 
from  the  fourth.  It  is  formed,  however,  chiefly  by  the 
third  lumbar  nerve.  It  then  lies  under  the  internal 
border  of  the  pfoas  magnus.  It  defcends  into  the  pel- 
vis, and  goes  obliquely  downwards  to  pafs  through 
the  ligamentous  membrane  which  fills  up  the  thyroid 
hole.  The  obturator  nerve,  before  it  efcapes  from  the 
pelvis,  fends  off  a branch  which,  accompanying  the  pa- 
rent nerve,  is  given  to  the  external  obturator  mufcle. 
When  it  has  efcaped  from  the  pelvis,  this  nerve  lies 
before  the  heads  of  the  triceps,  and  behind  the  pedti- 
nalis mufcle  ; and  it  here  divides  into  two  branches  in 
the  very  middle  and  internal  flefh  of  the  thigh.  The 
anterior  of  thefe  branches  pafles  down  betwixt  the  ad- 
dudtor  mufcles,  or  heads  of  the  triceps,  fupplies  thofe 
mufcles  and  the  gracilis,  and  fends  a branch  of  com- 
munication with  the  faphenus  nerve.  The  pofterior 
divifion  goes  down  betwixt  the  addudtor  magnus  and 
brevis,  fends  branches  to  the  obturator  externus  and 
adduclor  brevis,  and  continues  its  courfe  downward  be- 
fore the  great  flelhy  partition  of  the  adduclor  mufcles, 

and 
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and  parallel  with  the  crural  veffels,  to  the  fat  above  the 
inner  condyle  of  the  femur. 

THE  ORIGIN  OF  THE  ISCHIATIC  NERVE. 

The  ifchiatic  nerve  is  formed  by  the  two  laft  nerves 
of  the  loins,  and  the  three  firfl  of  the  facrum : or  we 
may  defcribe  its  origin  more  particularly  thus ; the  an- 
terior branch  of  the  fourth  lumbar  nerve  and  the  trunk 
of  the  fifth  uniting,  form  a ftrong  cord  of  about  two 
inches  in  length  ; this  root  is  joined  to  another  nearly 
as  large,  formed  by  the  firfl  and  fecond  facral  nerves ; 
and  again,  a third  divifion  joins  it  from  the  inferior 
branch  of  the  fecond  facral  nerve  and  from  the  third  *. 
The  ifchiatic  nerve  is  thus  formed  of  three  great  roots 
matted  together  into  a kind  of  plexus,  and  then 
paffes  betwixt  the  pyriformis  mufcle  and  the  gemini, 
and  thus  efcapes  from  the  back  part  of  the  pelvis  by 
the  great  ifchiatic  notch. 

But  before  following  this  great  nerve  into  the  thigh, 
we  mufl  take  notice  of  many  leffer  nerves  fent  out  from 
the  facral  nerves,  and  from  the  trunk  of  the  ifchiatic 
nerve.  Thefe  nerves  pafs  to  the  mufcles  and  integu- 
ments of  the  nates  and  back  of  the  thigh  to  the  peri- 
neum and  private  parts. 

OF  THE  LESSER  NERVES  WHICH  GO  OUT  FROM  THE 
BACK  PART  OF  THE  PELVIS. 

i ft.  There  pafs  off  branches  from  the  fecond  and 

* This  third  and  loweft  origin,  before  uniting  with  the  others  to 
form  the  ifchiatic  nerve,  gives  out  many  fmall  branches  to  the  hypo- 
gaftric  plexus  and  vifcera  of  the  pelvis,  to  the  perineum  and  private 
parts. 
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third  lumbar  nerves,  which  form  a mufcular  nerve  of 
confiderable  fize.  This  mufcular  nerve  palfes  down 
upon  the  infide  of  the  pelvis,  efcapes  from  the  back 
part  of  the  pelvis,  and  is  diftributed  to  the  gluteus 
medius,  the  gluteus  minimus,  and  the  tenfor  vagina 
femoris. 

2d.  There  pafs  off  one  or  two  very  fmall  nerves 
from  the  body  of  the  ifchiatic  nerve,  wiftle  yet  within 
the  pelvis,  or  from  the  middle  divifions  of  its  origins, 
which  go  to  the  pyriformis  and  gluteus  medius 
mufcles. 

3d.  Juft  where  the  great  nerve  paffes  over  the  pof- 
terior  ligaments  of  the  pelvis,  there  goes  oft'  a twig  to 
the  obturator  externus  gemini  and  quadratus  femoris. 
While  thefe  nerves  are  fent  off  upon  the  anterior  face 
of  the  nerve,  there  goes  backward  a large  fafciculus  of 
nerves  to  the  glutei  mufcles,  and  to  the  integuments 
of  the  nates  *. 

There  proceeds  a nerve  fomewhat  more  important 
than  thefe  from  the  third  facral  nerve,  viz.  the  nervus 
pudendus.  This  nerve  paffes  out  above  the  Ihort  fa- 
cro-ifchiatic  ligament,  and  re-enters  Under  the  long 
facro-ifchiatic  ligament.  It  then  runs  by  the  fide  of 
the  ramus  ifchii,  and  afcends  in  the  perineum  and 
branches  to  the  eredlor  penis,  accelerator  urinse,  and 
tranfverfalis  perenei,  and  paffes  on  to  the  integuments 
and  external  parts  of  generation. 

* Branches  of  that  root  of  the  ifchiatic  nerve  which  is  derived 
from  the  third  facral  nerve,  go  alfo  out  to  the  buttock  ; and  fome 
deferibe  a fuperier,  middle,  and  inferior  cutaneous  nerve  of  the 
Sates. 


OE 


204  0F  THE  PARTICULAR  nerves. 

OF  THE  CUTANEOUS  NERVES  OF  THE  BACK  OF 
THE  THIGH. 

When  the  integuments  are  differed  off  from  the 
nates  and  back  of  the  thigh,  we  fee  two  fources  of  the 
cutaneous  nerves ; hill  from  the  lumbar  nerves,  which 
give  out  many  fmall  nerves  which  pafs  over  the  fpine 
of  the  os  ilii,  and  the  branches  of  the  anterior  and 
outer  cutaneous  nerve ; and  fecondly,  from  under  the 
lower  margin  of  the  great  gluteus  mufcle,  there  come 
many  extenhve  cutaneous  nerves.  Thefe  are  derived 
from  the  nervus  cutaneus  pofterior  et  fuperior,  and 
branches  of  the  ifchiatic  nerve,  in  this  manner ; 

Juft  as  the  great  ifchiatic  nerve  has  efcaped  from  the 
pelvis,  it  is  joined  by  the  superior  and  posterior 
cutaneous  nerve  ; or,  rather,  a fmall  twig  is  fent 
off  from  the  great  nerve  to  join  this  cutaneous  nerve  * 
on  its  emerging  from  the  pelvis. ' It  divides  into  feve- 
ral  branches,  and  it  is  one  of  thefe  which  may  be  feen 
fuperftcial  and  above  the  delicate  fafcia,  running  down 
upon  the  outer  ham-ftring  mufcles,  to  the  back  of  the 
knee-joint.  Another  branch  piercing  the  fafcia  fepa- 
rately,  comes  down  upon  the  integuments  covering  the 
outer  and  back  part  of  the  thigh,  and  terminates  on 
the  outfide  of  the  knee.  A little  further  down,  the  ifchi- 
atic nerve  gives  off  fmall  nerves  to  the  mufcles  fur- 
rounding the  hip  joint ; and,  whilft  the  fciatic  nerve  is 
paffing  over  the  quadratus  femoris,  the  inferior  and 

* The  pofterior  cutaneous  nerve  rifes  in  general  from  the  trunk  of 
the  ifchiatic  nerve,  within  the  pelvis,  and  is  joined  by  a branch  from 
the  third  facral  neive. — Ioerd,  Haafe, 
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internal  cutaneous  nerve  is  given  off.  This 
nerve  runs  down  even  to  the  infide  of  the  calf  of  the 
leg. — The  external  and  posterior  cutaneous 
nerve  is  a branch  fent  off  from  the  ifchiatic  nerve, 
after  it  has  defcended  from  under  the  gluteus  maximus, 
and  juft  before  its  divifion  into  two  fafciculi,  viz.  the 
tibial  and  peroneal  nerves.  This  external  and  pofte- 
rior  cutaneous  nerve  paffes  down  upon  the  integuments 
of  the  back  part  and  outfide  of  the  leg. 

of  the  trunk  of  the  ischiatic  nerve  in 

THE  THIGH. 

But  we  muft  not  allow  thefe  leffer  branches  to  dif- 
tracl  our  attention  from  the  general  courfe  of  the  great 
nerve,  which  paffes  over  the  gemini  mufcles,  betwixt 
the  tuberofity  of  the  ifchium  and  the  trochanter  major, 
then  runs  deep  under  the  bellies  of  the  hamftring  muf- 
cles, and  is  lodged  immediately  in  the  great  cavity  be- 
hind the  knee-joint,  in  company  with  the  popliteal  ar- 
tery and  vein.  In  this  courfe  the  facro-fciatic  gives 
off  branches  to  the  quadratus  femoris,  the  biceps 
cruris,  femitendinofus,  and  femimembranofus  and 
triceps. 

A little  below  the  middle  of  the  thigh,  the  great 
ifchiatic  nerve  divides  into  the  internal  and  greater,  and 
the  leffer  and  external  popliteal  nerves.  But  as  this  is 
really  the  divifion  into  the  two  great  nerves  of  the  leg, 
we  take  the  more  determinate  names  of  tibial  and  fi- 
bular  nerves. 

TIBIAL  NERVE. 

The  greater  and  more  internal  of  thefe  divifions  of 
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the  popliteal  nerve,  is  the  tibial  nerve.  Whilfl:  it  is 
yet  in  the  hollow  behind  the  joint  formed  by  the  ham- 
firing  tendons,  it  gives  off  a nerve  which  comes  out 
from  the  ham,  and  defcends  fuperficially  on  the  back 
of  the  leg.  This  has  been  called  ramus  c'ommuni- 
cans  tibiei.  When  this  nerve  has  arrived  oppofite 
to  the  beginning  of  the  tendon  achillis,  it  turns  a little 
to  the  outer  fide,  palling  upon  the  outer  margin  of  the 
achilles  tendon,  over  the  outer  fide  of  the  heel-bone, 
and  is  finally  dillributed  on  the  outfide  and  fore-part 
of  the  foot.  Upon  the  back  of  the  leg,  this  nerve 
unites  with  a branch  defcending  from  the  fibular  nerve, 
nearly  in  the  fame  courfe,  and  with  the  fame  defli- 
nation. 

After  giving  off  this  fuperficial  branch,  the  tibial 
nerve  fends  branches  to  the  back  of  the  knee-joint 
?md  popliteus  mufcle,  to  the  plantaris  mufcle,  and  to 
both  heads  of  the  gallrocnemius.  It  then  defcends  be- 
hind the  articulation,  and  behind  the  head  of  the  tibia. 
It  then  palfes  under  the  origins  of  the  foleus,  and  be- 
twixt the  foleus  and  flexor  longus  digitorum  pedis, 
and  tibialis  pofticus,  and  defcends  to  the  inner  ancle. 
In  this  courfe  it  furnilhes  many  branches  to  the  lower 
part  of  the  popliteal  mufcle,  to  the  tibialis  pofdcus,  to 
the  flexor  communis  digitorum,  and  to  the  flexor  po- 
licis  longus,  and  many  of  thefe  branches,  and  in  cuta- 
neous twigs.  We  have  alfo  to  obferve  a particular 
branch  which  the  tibial  nerve  detaches,  which  palfes 
betwixt  the  heads  of  the  tibia  and  fibula,  and  goes  to 
fupply  the  mufcles  arifing  from  the  fore  part  of  the  in- 
terolfeous  ligament.  Further  down,  two  or  more  fmall 
branches  of  the  nerve  alfo  perforate  the  interolfeous 
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ligament,  to  fupply  the  mufcles  lying  on  the  outfide  of 
the  tibia.  The  tibial  nerve,  in  its  courfe  amongft  thofe 
pofterior  mufcles,  accompanies  the  pofterior  tibial  ar- 
tery. When  it  has  arrived  behind  the  inner  ancle,  it 
fends  off  a branch  to  the  integuments  of  the  infide  of 
the  foot,  and  to  the  abdu&or  mufcle  of  the  great  toe. 
Continuing  its  courfe  by  the  fide  of  the  heel-bone  and 
under  the  ligament,  it  begins  to  fplit  into  thofe  branches 
which  are  naturally  called  the  plantar  nerves,  becaufe 
of  their  lying  in  the  foie  of  the  foot. 

THE  PLANTAR  NERVES. 

The  internal  plantar  nerve  pafles  over  the  abductor 
mufcle  of  the  great  toe,  and  by  the  infide  of  the  fhort 
flexor  to  the  firft  metacarpal  bone  ; and  in  this  courfe 
it  gives  out  feveral  twigs  to  the  mufcles  of  the  foie  of 
the  foot.  It  now  divides  into  three  branches.  Thefe 
are  diftributed  to  the  great  toe,  to  the  fecond,  the  third, 
and  one  fide  of  the  fourth  toes ; and  thefe  nerves  in 
their  courfe  give  branches  to  the  lumbricales  and  inter- 
offii  mufcles. 

The  external  plantar  nerve  is  the  lefler  of  the  two. 
It  gives  branches  to  the  ihort  flexor  and  adductor  of 
the  little  toe,  and  to  the  mafla  carnea  Jacobi  Silvii.  It 
gives  alfo  a deep  branch  to  the  third  and  fourth  inte- 
rolfeous  mufcle  and  addudtor  mufcle  of  the  great  toe. 
Another  of  its  branches  makes  the  arch  with  the  in- 
ternal plantar  nerve,  while  its  extreme  diftribution  is  to 
the  little  toe,  and  to  one  fide  of  the  fourth  toe.  Thefe 
nerves  of  the  foie  of  the  foot  are  connected  with  the 
internal  and  external  plantar  arteries,  and  are  protected 
like  them  by  the  plantar  apponeurofis. 
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THE  FIBULAR  NERVE. 

The  fibular  nerve  is  the  more  external  divifion  of 
the  popliteal  nerve.  It  feparates  from  the  tibial  branch 
about  four  inches  above  the  knee-joint ; it  does  not 
pafs  down  under  the  gaftrocnemius,  like  the  tibial 
nerve,  but  turns  towards  the  outfide  of  the  joint,  and 
paffes  round  the  head  of  the  fibula,  and  under  the 
origin  of  the  peroneus  Iongus. — Before  the  fibular 
nerve  paffes  from  behind  the  joint,  it  gives  off  feveral 
branches.  There  are  fent  down  two  branches  to  the 
integuments.  One  of  thefe  branches  unites  with  the 
communicans  tibiei,  and  defcends  with  it  to  the  outer 
ancle.  Sometimes  this  anaftamofis  is  formed  high  in 
the  leg  upon  the  heads  of  the  gaftrocnemius.  More 
generally  there  is  a double  communication  formed  by 
thefe  nerves  about  the  termination  of  the  belly  of  the 
gaftrocnemius  mufcle  in  the  achilles  tendon.  This  pro- 
longed branch  of  the  fibular  nerve  terminates  upon  the 
fide  and  upper  part  of  the  foot,  and  upon  the  little 
toe.  There  are  alfo  fome  nerves  fent  off  from  the 
fibular,  which  are  diftributed  about  the  back  and  fides 
of  the  knee-joint. 

When  the  fibular  nerve  has  turned  over  the  head  of 
the  fibula,  it  divides  into  two  great  branches.  The 
DEEPER  SEATED  of  THESE  BRANCHES,  though  it  is 
not  the  largeft  of  them,  may  be  confidered  as  the 
continued  trunk.  It  paffes  deep  amongft  the  mufcles, 
lying  betwixt  the  tibia  and  fibula,  and  fupplies  the 
tibialis  anticus,  the  extenfor  communis  digitorum,  ex- 
tenfor  Iongus  policis,  and  the  peroneus  brevis.  Thus 
the  deeper  divifion  of  the  fibular  nerve,  taking  its 
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courfe  between  the  tibialis  anticus,  and  the  peroneus 
Jongus  mufcles,  and  lower  down  betwixt  the  tibia  and 
extenfor  policis  longus,  continues  giving  off  branches 
in  rapid  fucceffion,  and  when  it  arrives  at  the  anular 
ligament,  it  is  much  diminilhed.  Here  it  divides  into 
the  ramus  dorfalis , pedis  profundus  and  fuperficialis. — 
This  divifion  is  made  after  the  nerve  has  crofted  under 
the  tendon  of  the  tibialis  anticus  mufcle,  and,  while  it 
lies  betwixt  the  lower  heads  of  the  tibia  and  fibula. — 
Although  they  are  diftinguilhed  by  the  name  of  deep 
and  fuperficial  branches,  they  are  both  deep  compare^ 
with  the  extremities  of  the  great  and  outer  divifion  of 
the  peroneal  nerve.  The  branch  which  lies  molt  to- 
wards the  outfide  of  the  foot,  paftes  under  the  extenfor 
digitorum  brevis  mufcle,  and  on  the  outfide  of  the  tar- 
fus.  It  diftributes  its  branches  to  the  extenfor  digi- 
torum brevis,  and  interoflii  mufcles.  That  branch 
which  is  more  towards  the  infide  of  the  foot,  although 
diftinguilhed  by  the  term  fuperficialis,  goes  forward 
not  only  under  the  fafcia  which  covers  the  foot,  but 
alfo  under  the  tendons ; and  after  dividing  and  again 
uniting,  and  after  fending  off  fome  fmall  branches,  it 
comes  out  betwixt  {he  great  toe  and  the  fecond  toe, 
and  fends  numerous  branches  to  their  contiguous  fur- 
faces. 

The  GREAT  SUPERFICIAL  DIVISION  of  the  FIBULAS. 
nerve  is  fometimes  double,  or  immediately  fplits  into 
{.wo.  Its  firft  branches  are  to  the  peroneus  tertius,  ex- 
tenfor longus  digitorum,  and  to  the  peroneus  brevis  and 
fecundus.  The  trunk  or  principal  divifion  runs  down 
under  the  head  of  the  peroneus  longus,  and  then  com- 
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in g out  from  under  it,  continues  its  courfe  beneath  the 
flrong  aponeurofis,  which  covers  the  mufcles  on  the 
fore  part  of  the  leg.  It  then  pierces  the  aponeurofis 
and  becomes  cutaneous,  and  runs  obliquely  down  to 
the  convexity  of  the  foot,  giving  off  in  its  courfe  a 
nerve  which  palfes  over  the  outer  ancle. 

THE  METATARSAL  NERVES. 

When  the  fuperficial  branch  of  the  peroneal  nerve 
defcends  before  the  ancle-joint,  it  divides  into  the  me- 
tatarfal  nerves,  or  the  rami  dorfales  pedis.  The  ex- 
ternal of  thole  branches  palfes  above  the  tendons, 
and  above  the  tendinous  expanfion  on  the  dorfum  pe- 
dis ; is  united  to  the  extreme  branches  of  the  ramus 
ccmmunicans  tibiei,  and  is  finally  diftributed  to  the 
outfide  of  the  third  toe,  to  the  fourth,  and  to  the  in- 
fide  of  the  little  toe. — The  internal  branch  is  again 
fubdivided ; one  branch  extends  over  the  middle  of 
the  foot  to  the  fecond  and  third  toes,  while  the  other 
palfes  fliraight  along  the  metatarfal  bone  of  the  great 
toe  (above  the  tendons)  ; fends  many  branches  over 
the  infide  of  the  foot,  and  terminates  on  the  infide  and 
dorfum  of  the  great  toe. 


END  OF  THE  FIRST  PART, 
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i he  Senfes  are  thofe  faculties  by  which  the  a£Hve 
principle  within  us  has  communication  with  the  ma- 
terial obje&s  by  which  we  are  furrounded.  Through 
them,  we  receive  thofe  fimple  fenfations  which  are  the 
firft  elements  of  our  thoughts,  and  the  means  of 
developing  all  the  powers  of  the  underftanding.  The 
exercife  of  our  fenfes,  however,  is  familiar  to  us  from 
10  early  a period,  that  we  never  think  of  attending  to 
their  firft  fimple  intimations  : before  we  are  capable  of 
reflecting  on  the  nature  of  the  perceptions  which  the 
feveral  fenfes  convey,  they  are  fo  complicated  and 
diftorted  by  habits,  affociation,  and  abftraCtion,  that 
obfervation  comes  too  late  for  us  to  afcertain  the 
fimple  progrefs  of  nature.  Philofophy  may  indeed 
revive  the  natural  feelings  of  wonder  at  the  fpeCtacle 
of  the  univerfe ; but  often,  inftead  of  humble  and 
Vol.  III.  cautious 


214 


OF  THE  SENSES* 


cautious  invefiigaticn,  we  follow  the  di&ates  of  a 
creative  imagination,  and  run  into  error  and  delufion 
in  ftu dying  the  operations  of  nature. 

To  the  man,  however,  who  looks  upon  nature  with 
the  calm  and  chaftened  delight  which  is  the  character 
of  true  philofophy,  there  is  a conviction,  that  fuch 
refearches  may  be  carried  too  far.  Wherever  he 
directs  his  attention,  whether  to  the  ftructure  of  the 
human  body,  the  phyfiology  of  vegetables,  or  the 
phenomena  of  chemical  fcience ; whether  he  endea- 
vours to  comprehend  the  fyltern  of  the  univerfe,  or 
pores  over  the  minutiae  oi  natural  hiltory,  he  finds  every 
where  a limit  placed  to  his  enquiries ; a line  which  no 
induflry  or  ingenuity  can  enable  him  to  pafs.  We  may 
pleafe  ourfelves  with  conjeCture  beyond  this  limit,  but 
we  find  that  all  our  opinions  on  thefe  fubjeCts  are  merely 
4 dream  of  fomething  allied  to  the  irnpreffions  of  our 
grofs  fenfes.  The  agency  of  the  fenfes,  the  intercourfe 
betwixt  mind  and  matter,  and  the  influence  of  the 
will  over  the  body,  are  myflerious,  and,  probably, 
inexplicable  phenomena ; yet  we  fcruple  not  to  explain 
them  precifely  and  mechanically ; we  reduce  them  to 
the  level  of  our  own  capacity  in  the  fame  manner  as 
we  fabricate  to  ourfelves  the  idea  of  a deity  by  the 
combination  of  all  human  perfections.  When  we 
imagine  that  we  have  difcovered  the  fecret  of  thefe 
myfteries,  it  is  mortifying  to  find  ourfelves  without 
any  fign  or  language  by  which  to  communicate  thofe 
great  truths  to  the  companions  of  our  ftudies : We 
ftruggle  for  expreffion ; and,  as  all  our  ideas  upon 
fuch  abftract  fubjeCts  are  derived  from  analogy,  we 
exprefs  our  opinions  refpeCting  the  powers  cf  the  mind', 
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or  the  manner  in  which  we  perceive  the  objects  of  the 
fenfes,  in  the  fame  language,  and  by  reference  to  the 
fame  notions,  which  belong  to  the  fenfations  them- 
felves.  From  this  fcantinefs  and  inaccuracy  of  lan- 
guage, it  unavoidably  happens,  that  very  different 
ideas  of  the  operation  of  the  fenfes  are  expreffed  by 
feveral  men  in  the  fame  terms ; and  in  attempting  to 
convey  our  ideas  in  language  more  precife  and  definite, 
we  are  infenfibly  led  to  materialize  the  faculties  of  the 
mind,  and  to  make  the  operations  of  the  fenfes  merely 
mechanical.  What  other  explanation  can  we  give  of 
theories,  which  fuppofe  the  nerves  to  be  tubes  carrying 
animal  fpirits,  or  containing  an  elaftic  ether  ; or  which 
reprefent  them  as  vibrating  cords,  and  reduce  all  the 
variety  of  fenfation  to  the  difference  of  tenfion  and 
tone  ? Thefe  are,  indeed,  what  Dr.  Reid  calls  them, 
“ unhandy  engines  for  carrying  images.’5 

Nothing  has  been  undertaken  in  philofophy  but 
entire  fyftems,  fathoming  at  once  the  greatefl  depths 
of  nature.  The  cuffom  has  been  to  frame  hardy  con- 
jectures ; and  if  upon  comparing  them  with  things 
there  appeared  fome  agreement,  however  remote,  to 
hold  that  as  fully  fufficient.  What  chimeras  and 
monfirous  opinions  this  method  of  philofophifing  has 
brought  forth,  it  would  be  more  invidious  than  difficult 
to  fpecify. 

Eacon  and  Newton  laid  down  the  principles  of 
philofophifing  on  this-bafis,  that  on  no  account  are 
conjectures  to  be  indulged  concerning  the  powers  and 
laws  of  nature,  but  we  are  to  make  it  our  endeavour, 
with  all  diligence,  to  fearch  out  by  experiment  the  real 
and  true  laws  by  which  the  cohflitution  of  things  is 
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regulated.  In  the  fubjeft  now  before  us,  we  have  a 
very  remarkable  proof  of  the  fuperiority  of  inveftiga- 
tion  by  experiment  over  the  lazy  indulgence  of 
conje&ure ; and  I hope  the  whole  tenor  of  the  follow- 
ing account  of  the  fenles  will  ftrengthen  the  conviction 
of  the  fludent,  that  it  is  only  by  affiduous  ftudy,  and 
patient  obfervation  of  nature,  that  he  is  to  look  for  the 
attainment  of  knowledge  in  the  medical  profeffion. 

The  office  of  the  brain  and  nerves  is  to  receive  the 
impreffions  of  external  bodies,  by  which  eorrefponding 
changes  and  reprefentations  are  made  in  the  mind. 
We  know  nothing  further  than  that,  by  the  operation 
of  the  fenles,  new  thoughts  are  excited  in  the  mind. 
Betwixt  the  fenfation  excited  in  the  organ  of  the  ex- 
ternal fenfe,  and  the  idea  excited  in  the  brain,  there  is 
an  indiffoluble,  though  inexplicable,  connection ; the 
brain  is  not  fenfibte,  nor  does  the  eye  perceive,  but 
both  together  give  us  the  knowledge  of  outward  things. 
But  when  the  fenfation  is  once  received  and  com- 
municated to  the  brain  it  is  treafured  there,  and  may 
afterwards  be  excited  independent  of  the  external 
organ  : hence  comes  the  term  internal  fenfes. 

INTERNAL  SENSES. 

Though  I treat  profeffedly  of  the  external  organs  of 
the  fenfes  only,  it  may  be  neceffary  here,  to  fay  a few 
words  on  the  internal  fenfes.  It  appears  that  all  fen* 
fations  originate  in  the  external  fenfes  or  organs 
receiving  the  impreffions  of  outward  bodies : imagina- 
tion is  the  power  of  combining  thefe  fenfations,  and 
memory  the  power  of  recalling  them.  Thefe  are 
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powers  of  the  mind,  which,  by  the  conftitution  of  our 
nature,  are  gradually  acquired,  and  encreafed  by  exer- 
cife.  In  infancy,  the  perceptions  are  fimple  and  tran- 
fitory  ; the  memory  is  perfected  by  degrees,  and  with 
the  (lore  of  ideas  the  imagination  is  invigorated. 

It  is  in  the  combination  and  reciprocal  effects  of  the 
mental  powers  and  of  the  impreffion  on  the  external 
fenfes,  that  we  are  to  find  an  explanation  of  the 
operation  of  attention  and  its  hiftory.  When  the 
mental  powers  are  led  to  the  contemplation  of  an  idea 
which  affimilates  eafily  with  the  fenfation  about  to  be 
prefented  by  the  external  organ,  'the  perception  is 
quick,  and  the  idea  vivid ; but  -when  the  mind  is 
ftrongly  imprelfed  and  occupied  with  the  contemplation 
of  pall  ideas,  the  prefent  operation  of  the  fenfe  is 
neglected  and  overlooked.  Thus,  the  vividnefs  of  the 
perception  or  idea,  is  always  proportionate  to  the  degree 
of  undillradted  attention  wdiich  the  mind  is  able  to 
bellow  on  the  object  of  fenfation  or  of  memory.  In 
folitude  and  darknefs,  the  ftrength  of  the  memory  in 
the  contemplation  of  pall  events  is  encreafed,  becaufe 
there  is  no  intrufion  of  the  objects  of  the  outward 
fenfes ; and  the  deaf  or  blind  receive  fome  compenfa- 
tion  for  their  lofs  in  the  encreafed  powers  which  are 
acquired  by  a more  frequent  and  undilturbed  ufe  of 
the  fenfes  which  remain,  and  a keener  attention  to  the 
fenfadons  which  they  prefent.  On  the  other  hand, 
when  we  are  under  the  enchantments  of  a waking 
dream  or  revery,  our  attention  is  wholly  detached 
from  the  prefent  objects  of  the  fenfes;  and  in  this 
Hate  we  may  even  continue  to  read  without  underltand- 
ing.  This  abfenc.e,  in  a certain  degree,  is  common, 
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natural,  and  by  no  means  unpleafant : It  is  the  exer- 
tion  of  the  faculty  of  the  mind.  But  it  may  become 
difeafe ; for  health  confifts  in  the  due  correfpondence 
betwixt  the  excitement  and  the  vigorous  aCtion  of  the 
body,  and  the  operation  of  the  mind  when  roufed  by 
the  external  fenfes. 

The  mind  (united  to  the  body)  fuffers  in  the  difeafes 
of  the  body.  In  the  debility  of  the  body,  in  fever,  in 
fpafms,  and  pain,  the  faculties  of  the  mind  languifh, 
or  are  roufed  to  unequal  ftrength  or  morbid  acutenefs. 
Sometimes  the  phantafms  and  internal  fenfations  of 
things  once  received  by  the  outward  femes,  become 
fo  ftrong  in  the  mind,  as  to  be  miftaken  for  objects 
actually  prefent.  Such  phrenzy  or  delirium  arifes 
from  a difordered  and  acutely  fenfible  Hate  of  the  in- 
ternal fenfes.  Thefe  impreflions  being  great  in  degree, 
hurry  and  buftle  are  in  the  countenance  of  the  patient, 
and  uncommon  ftrength  and  violence  in  his  aClions ; 
as  paflion  gives  uncommon  excitement  to  one  in  health, 
with  a difregard  or  forgetfulnefs  of  all  other  things. 
In  health,  however  vigorous  the  force  of  imagination 
may  be,  there  is  ftill  a conviction  that  the  ideas  which  it 
prefents  are  not  realities,  and  the  operation  of  the  exter- 
nal fenfes  preponderates  in  recalling  the  attention  to 
what  exifts  around  us.  But  when  the  internal  per- 
ceptions become  fo  ftrong  as  to  be  miftaken  for  realties, 
the  effeCt  is  falfely  attributed  to  the  organs.  It  indeed 
fometimes  happens,  that  this  falfe  perception  is  really 
owing  to  difeafe  in  the  organ ; while  it  alfo  occurs, 
that  a too  vivid  perception  of  things  abfent  proceeds 
from  an  affeCtion  of  the  brain,  and  not  of  the  outward 
fenfes. 
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There  is  hill  another  degree  or  clafs  of  difeafed  fen- 
fation, confiding  in  the  modification  of  objects  which 
are  actually  prefent  to  the  fenfes.  But  this  modifica- 
tion of  things  prefent  (as  when  bodies  adually  at  reft 
appear  to  be  in  motion)  is  not  always  occafioned  by 
optical  deception.  Objeds  feem  to  turn  round,  and 
this  we  fhall  afterwards  find  to  proceed  from  the  infen- 
fible  motion  of  the  eyes ; but  this  motion  of  the  eyes 
is  occafioned  by  the  difordered  ftate  of  the  internal 
fenfation ; and  the  fame  feeling  will  be  experienced  if 
the  eyes  are  fhut.  For  example,  when  wre  turn  quickly 
round  on  our  heel  until  we  become  giddy,  it  would 
appear  that  there  is  a difturbance  of  the  ufual  order 
of  fenfation,  and  that  the  courfe  of  our  impreffions  is. 
reverfed ; for  while  our  fenfations  were  formerly  di- 
rected entirely  by  the  impreffion  made  on  the  outward 
fenfes,  the  fenforial  impreffions  now  draw  after  them 
a fympathetic  motion  of  the  external  organs. 

This  inverted  communication  betwixt  the  mind  and 
organs  is  better  exemplified  in  the  organ  of  fpeech. 
Thoughts  excited  in  the  mind  are  reprefented  by  the 
figns  of  thefe  ideas  in  fpeech.  There  occurs,  howrever, 
not  unfrequently,  a difeafed  ftate  of  thefe  operations 
of  the  internal  fenfes,  in  which  the  ideas  excited  in  the 
mind  cannot  be  affociated  with'  their  appropriate  ex- 
preffions ; and  although  the  patient  has  a diftind  idea 
of  what  he  means  to  exprefs,  he  cannot  recoiled  the 
words  which  belong  to  it ; fo  that,  when  he  afks  for 
one  thing,  he  names  another  which  has  no  connedion 
with  it.  Of  this  he  is  perfedly  fenfible,  and  yet  he 
cannot  corred  himfelf. 
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There  are  more  frequent  indances  of  difeafed  cor- 
poreal fenfation  in  hypocondriacs.  In  them,  the  fen- 
fation  of  pain  and  unufual  feelings  are  falfely  attributed 
to  parts  in  which  there  is  really  no  affeftion  : for  thefe 
feelings  there  is  no  apparent  caufe  ; they  proceed  from 
a difordered  Hate  of  fenfation  in  which  the  ufual  courfe 
of  the  impreflions  is  altered,  fo  as  to  occafion  the  patient 
falfely  to  attribute  his  fulfering  to  found  and  healthy 
parts.  Thus  indigedion,  the  irritation  of  the  bile, 
flatulency,  colic,  &c.  often  do  not  give  the  ufual  im- 
preflions, but  the  pains  are  attributed  to  outward  parts. 
That  there  is  fometimes  an  actual  connexion  exiding 
betwixt  the  external  parts,  to  which  thefe  feelings  are 
referred,  and  the  internal  organs,  is  evident  from  the 
fa£t,  that  preflfure  in  the  outward  and  found  parts  has 
occafioned  fpafms  in  the  internal  organs.  To  fuch 
difordered  tranfmiffion  of  the  irritation  of  the  internal 
parts  we  have  to  attribute  the  extravagant  and  ludi- 
crous ideas  which  hypocondriacs  entertain.  In  thefe 
people,  there  are  difeafes  of  parts,  of  the  aftion  of 
which,  during  their  healthy  date,  (as  I have  already 
explained  in  the  fhort  introductory  view  of  the  ner- 
vous fydemj,  we  have  no  feeling  nor  confcioufnefs,  and 
over  which  the  will  has  no  power.  But  although  in 
the  healthy  Hate  of  the  oeconorny  there  is  no  immedi- 
ate route  by  which  any  fenfation  from  thefe  organs  can 
be  tranfmitted  to  excite  a mental  perception,  it  may 
happen,  that,  in  their  difeafed  date,  when  fenfations  do 
arife  which  forcibly  attract  the  attention,  there  flhould  be 
an  obfeurity  in  the  feelings  produced  by  their  derange- 
ment, infomuch,  that  the  mind  may  be  deceived  in 
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regard  to  the  direction  of  the  fenfation  conveyed  from 
them. 

During  health,  there  are  viciffitudes  of  confciouf- 
nefs,  fenfe,  and  voluntary  motion,  and  of  reft  from 
voluntary  exertion,  infenfihility,  and  oblivion  of  the 
paft.  This  is  true,  however,  only  comparatively,  and 
by  a grofs  reference  to  degree  ; for  even  during  natural 
fteep  there  is  not  a total  oblivion  of  paft  perceptions9 
nor  is  there  always  a total  unconfcioufnefs  of  the  pre- 
fent,  as  the  fenfes  are  in  part  awake ; fome  one  train 
of  ideas  is  prefent  to  the  mind  ; and  the  lapfe  of  time 
is  obferyed.  Even  thefe  perceptions  are  fometimes  fo 
ftrong  as  to  be  followed  by  voluntary  exertion,  and 
yet  the  patient  remains  afleep.  Whatever  conduces 
to  take  the  excitement  from  the  mind,  or  leflfens  the 
vivacity  of  its  impreffions,  conduces  to  fleep.  Thus, 
reft,  ftillnefs,  and  darknefs,  by  excluding  the  moft 
lively  impreffions  conveyed  by  the  fenfes ; and  has- 
morrhagy  and  evacuations,  by  leffening  the  velocity  of 
the  circulation  ; induce  fleep.  Again,  compreffion  of 
the  returning  blood  from  the  head,  by  giving  it  a flow 
languid  motion,  and  by  depriving  the  velfels  of  their 
freedom  of  aftion,  alfo  conduces  to  fleep ; becaufe,  as 
formerly  remarked,  the  powers  and  faculties  of  the 
brain  muft  be  renovated  through  the  means  of  the 
circulation. 

By  long  watching  and  fatigue,  the  body  is  brought 
nearly  to  a feveriffi  lownefs.  By  fleep,  reft  is  given  to 
the  voluntary  mufcles,  and  an  abatement  of  the  vital 
motions  enfues ; the  quiefcent  ftate  of  the  mufcles 
brings  back  the  blood  to  the  heart,  with  a flow,  re- 
gular, and  calm  progreffion  ; the  heart  is  reftored  to 
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j-ts  flow  and  equable  pulfation  ; the  breathing  becomes 
flower  ; and  the  wafted  ftrength  of  the  fyftem  is  re- 
cruited. 

We  may  define  fleep  to  be  a ftate  in  which  the  fen- 
Cations  are  dull,  the  voluntary  mufcles  inert,  and  the 
vital  motions  calm  and  regular.  In  dreaming,  the  fen- 
fations  are  dull  and  obfcure,  but  the  imagination  more 
alive  and  aCtive  ; unnatural  fleep,  or  foporific  difeafes, 
may  be  characterized  by  the  difordered  imagination, 
and  difturbed  vital  and  voluntary  motions.  The  vital 
adions,  which  are  calm,  flow,  and  equable,  during 
natural  fleep,  become  opprefled  ; the  fenfibility,  which 
is  gradually  diminifhed  upon  the  approach  of  fleep, 
but  always  capable  of  being  roufed  by  the  fenfes,  be- 
comes quite  opprefled  ; the  voluntary  mufcles  continue 
relaxed,  as  in  fleep,  or  convulfed  by  irregular  motions. 
In  apcpleCtic  difeafes,  the  functions  of  the  vifcera  pro- 
ceed, and  are  but  partially  impeded  ; but  when  the 
circulation  of  the  blood  and  play  of  the  lungs  are  ob- 
ftruCted,  the  operations  of  the  mind  are  not  equally 
unconcerned  in  the  paroxyfm ; for  in  fyncope,  the 
fudden  depletion  of  the  blood  veflels  of  the  brain  caufes 
inftant  lofs  of  fenfe  and  of  voluntary  motion. 

If  natural  fleep  is  not  profound,  the  imagination  is 
awake  ; but  there  may  be  falfe  perceptions,  falfe  judg- 
ment and  aflociations,  and  difproportionate  emotions  ; 
anft  if  fenfations  are  perceived,  they  do  not  produce  the 
ordinary  aflociations.  If  fuch  a ftate  of  the  intellectual 
functions  occurs  during  the  waking  ftate,  it  becomes 
delirium.  That  this  delirium  is  analogous  to  the  per- 
turbed ftate  of  the  imagination  during  fleep,  appears 
from  the  delirium  in  fevers  uniformly  ftiowing  its  ap- 
proach 
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proach  in  the  patient’s  flumbers  only.  It  is  a dif- 
pofition  to  form  falfe  images  and  affociations,  which, 
in  the  beginning,  the  excitement  of  the  outward  fenfes 
has  power  to  counteract,  infomuch  that  a patient  can 
be  roufed  from  delirium  as  he  can  be  roufed  from  fleep ; 
but,  bye  and  bye,  the  external  fenfes  lofe  their  fuperi- 
ority,  and  their  excitement  is  attended  with  unufuai 
affociations ; they  no  longer  convey  impreffions  to  the 
intelled,  but  become  fubfervient  to  and  modified  by  it, 
and  the  judgment,  which  depends  on  the  due  balance 
of  memory  and  imagination,  is  loft.  In  fever,  the  der 
lirium  is  tranfitory  ; in  low  fevers,  it  is  combined  yith  a 
comatofe  ftate.  In  melancholy,  the  delirium  runs  upon 
one  objeCt  chiefly,  or  trains  of  ideas,  v/hich  refer  to  the 
patient’s  health  and  corporeal  feelings.  In  madnefs, 
the  variety  is  infinite ; but  chiefly  confifting  in  a vitiated 
imagination  and  perverted  judgment,  with  fiercenefs 
and  encreafed  power  of  corporeal  exertion. 

There  are  five  organs  peculiarly  adapted  to  convey 
fenfations  to  the  mind  ; and  they  may  be  confidered  as 
forming  a medium  of  communication  betwixt  the  ex- 
ternal creation  and  the  fentient  principle  wdthin  us ; 
they  are  at  the  fame  time  the  bond  of  union  betwixt 
fentient  beings.  Thefe  organs  are  called  the  external 
senses  ; viz.  'the  fenfe  of  feeing,  the  fenfe  of  hearing, 
the  fenfe  of  fmelling,  the  fenfe  of  tailing,  and  the  fenfe 
of  touch.  Individually,  thefe  organs  convey  little  in- 
formation to  the  mind  ; but  by  comparifon  and  com- 
bination, the  Ample  and  original  affeCtion  or  feelings 
of  the  mind  are  affociated  and  combined  to  infinity, 
and  adminifler  to  the  memory  and  imagination,  to 
tafle,  reafoning,  and  moral  perception,  the  paflions 
and  affeCtions,  and  every  aCtive  power  of  the  foul. 
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CHAP.  I. 

INTRODUCTORY  VIEW  OF  THE  PRINCIPLES  OF 
OPTICS, 

Light  is  a matter  thrown  out  from  ignited,  or  re- 
flected from  ftiining,  furfaces  ; and  which  enters  the 
eye  and  imprefles  that  organ  with  the  fenfation  of 
fight.  The  minutenefs  and  inconceiveable  velocity  of 
light,  the  facility  with  which  it  penetrates  bodies  of 
the  greateil  denfity  and  clofeft  texture,  without  a 
change  of  its  original  properties,  makes  it  the  fource 
of  the  moll  wonderful  and  aftonifhing  phasnomena  in 
the  phyfical  world. 

The  fmalleft  ftream  of  light  which  propagates  itfelf 
through  a minute  hole,  is  called  a ray  ; and,  as  rays 
of  light  pafs  through  a uniform  medium  in  a ftraight 
courfe,  they  are  reprefented  by  mathematical  lines. 
The  fun  is  the  greatefl  fource  of  light,  and  perhaps  the 
original  and  only  fource.  But  light  is  not  uniform  in 
refpect  of  colour : every  part  of  a ray  is  not  capable 
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of  exciting  the  idea  of  whitenefs  which  the  whole  raifes. 
White  light  is  compofed  of  different  kinds  of  rays, 
which  individually  give  the  fenfation : one  of  red, 
another  of  orange,  a third  of  yellow,  a fourth  of  green, 
a fifth  of  light  blue,  a fixth  of  indigo,  and  a feventh  of 
a violet  or  purple  *.  Thefe  are  named  the  prifmatic 
colours  ; becaufe,  in  the  fpe&rum  produced  by  mak- 
ing a ray  of  light  to  pafs  through  a prifm,  thefe  feverai 
colours  are  feen  in  the  fucceflion  in  which  they  are 
above  enumerated.  Each  of  thefe  rays  individually 
imprefles  the  eye  with  its  own  colour  j but  when  they 
all  imprefs  the  eye  at  once,  the  fenfation  upon  the 
organ  of  fight  is  a compound  effect : no  individual 
colour  is  prefented,  but  that  mixed  light  which  is  called 
whitenefs,  and  which  may  be  divided  into  its  individual 
colours  by  palling  it  through  a prifm. 

It  is  the  nature  of  mofl  bodies  to  abforb  fome  of 
thefe  rays  of  light  and  to  reflect  others  from  their  fur- 
face  ; confequendy,  the  colours  of  bodies  depend  upon 
the  particular  rays  which  are  reflected  from  them,  or 
upon  the  combination  of  fuch  rays  as  are  reflected  from 
them ; and  a body  appears  of  that  colour  of  which  the 
light  coming  from  it  is  chiefly  compofed. 

When  a ray  of  light  pafles  from  a rarer  to  a denfer 
medium,  cr  from  a denfer  into  a rarer,  it  alters  its  ccurfe, 

* There  is  a fa£i  not  a little  extraordinary  regarding  the  emanation 
of  rays  from  the  fun,  and  which  ba3  been  difcovered  in  the  prefent 
day,  viz.  that  there  are  invifible  rays,  giving  heat  but  no  light,  which 
are  lefs  refradtable  than  the  coloured  rays ; and  that  all  rays,  in  pro- 
portion  to  their  refrangibility,  have  lefs  power  of  producing  heat. 
Sec  Herfchel  on  tbe  invifible  rays  of  light.  Phyf.  Tranf.  1800,  part 
ii.  p.  384. 
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if  there  be  any  obliquity  in  the  original  diredion';  bat 
if  it  ft rikes  from  one  medium  into  another  perpendicu- 
larly to  the  furfaces,  its  original  direction  is  not  changed. 
If  the  ray  palling  from  the  air  enters  obliquely  into 
giafs  or  water,  or  any  denfer  medium,  it  turns  more 
towards  the  perpendicular  ; but  if  it  palfes  through  the 
giafs  and  emerges  again  into  the  air,  it  refumes  its  ori- 
ginal direction,  diverging  from  the  perpendicular. 
This  effed  of  different  mediums  upon  the  ray  of  light,- 
is  called  refradion  : when  a ray  of  light  impinging 
upon  a furface  does  not  enter,  it  rifes  again  to  the 
angle  of  its  incidence  ; and  this  is  refledion. 

The  prifrn  is  a piece  of  giafs  of  a triangular  form  ; 
the  inclined  furfaces  of  which,  when  placed  in  the 
courfe  of  the  ray  of  light,  refrad,  and  feparate  the 
feveral  parts  of  the  heterogeneous  ray,  and  Ihow  its 
compound  nature.  If  the  fun  be  permitted  to  Ihine 
into  a dark  room  through  a fmall  hole  in  the  window- 
ihutter,  and  the  beam  of  light  be  made  to  fall  upon 
a giafs  prifm,  it  is,  in  palling  through  the  giafs,  fepa- 
rated  into  its  conftituent  parts;  becaufe  the  feveral 
coloured  rays  have  different  degrees  of  refrangibility, 
in  the  order  in  which  I have  already  enumerated 
them.  If  the  rays,  after  palling  through  the  prifm, 
be  made  to  pafs  alfo  through  a convex  giafs,  they  are 
brought  again  to  a point  in  the  focus  of  that  giafs ; 
and  the  effed  of  the  whole  colours  thus  reunited,  is 
perfect  whitnefs.  We  might  fufped  that  the  beam  of 
light  were  homogenous,  and  that  the  degree  of  refrac* 
tion  gave  different  colours  to  the  rays,  were  it  not 
proved,  that  how  much  foever  any  of  the  coloured: 
rays  is  further  refraded,  it  does  not  change  its  nature  :• 

nor 
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nor  will  rays  fuffer  any  change  by  reflexion  from  bodies 
of  different  colours,  for  minium  will  appear  yellow, 
green,  blue,  Sec.  according  to  the  colour  of  the  ray  of 
light  directed  upon  it  *. 

As  the  impreflion  of  light  remains  fome  time  upon 
the  nerve  of  the  eye,  it  gave  Sir  Ifaac  Newton  the  op- 
portunity of  examining,  whether  each  coloured  ray 
makes  a diffindl  impreflion  upon  the  eye,  or  whether 
they  fo  affedt  each  other  as  to  imprefs  the  fenfe  of  white- 
nefs  on  the  eye.  When  a burning  coal  is  whirled  in 
a circle,  the  eye  perceives  an  entire  circle  of  fire,  be- 
caufe  the  impreflion  made  by  the  coal  in  any  point  of 
the  circle  remains  until  the  coal  returns  again  to  the 
fame  place,  and  renews  the  fenfation.  When  all  the 
varieties  of  colours  are  painted  in  a circle,  and  turned 
in  the  fame  wray  with  the  burning  coal,  they  muft 
each  make  their  feparate  impreflion  upon  the  optic 
nerve  ; but  the  general  fenfation  is  whitenefs ; or 
when  the  teeth  of  a comb  are  drawn  acrofs  the  ftream 
of  light  iffuiiig  from  a prifm,  the  different  colours  are 
intercepted  in  fuch  quick  fucceflion,  that  a perfect 
whitenefs  is  the  refult  of  the  mixture  of  impreflions. 
There  are  many  experiments  which  Ihow,  that  the  in- 
equalities of  the  refraction  of  light  are  not  cafual ; that 
they  do  not  depend  upon  any  irregularity  of  the  giafs : 
on  the  contrary,  it  is  proved,  that  every  ray  of  the 

* It  is  found,  that  the  coloured  rays  have  not  all  the  fame 
power  of  illuminating  objects ; the  orange  ray  pofleffes  this  property 
more  than  the  red  ; the  yellow  more  than  the  orange,  &zc. ; and 
the  maximum  of  illumination  lies  in  the  brighteH  yellow  or  paled: 
green ; nor  do  the  feveral  rays  equally  afreet  the  thermometer. 
See  HerfchePs  Exp.  Phy.  Tranf,  r8oo,  p,  z.  p.  25 5. 
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fun  has  its  own  peculiar  degree  of  refractabiiity,  ac- 
cording to  which,  it  is  more  or  lefs  refradted  in  paf- 
fing  through  pellucid  fubftances,  and  always  in  the 
fame  manner  : and,  laftly,  that  the  rays  are  not  fpli* 
and  multiplied  by  the  prifm. 

When  a ray  of  light  falls  upon  the  furface  of  glafs 
obliquely,  it  inclines  to  a line  drawn  (through  the 
point  of  incidence)  perpendicular  to  the  furface. 


list'.  1 . 


Thus  the  ray  A.  fig.  r.,  proceeding  from  the  ob= 
jedt  #,  is  refrafted  upon  entering  the  mafs  of  glafs  in 
the  diredtion  B,  having  a tendency  towards  the  per- 
pendicular line.  By  this  means,  if  a number  of  rays 
proceeding  from  any  one  point,  as  in  fig.  2.,  fall  on  a 
convex  or  fpherical  furface  of  glafs,  they  will  be  in- 
fledted  fo  as  to  gather  about  the  perpendicular  line  a a 
in  the  centre  of  the  glafs : which  perpendicular  line  is 
the  axis  of  the  glafs.  If  the  rays  of  light  proceeding 
from  an  object  be  made  to  ftrike  into  a mafs  of  glafs 
with  a concave  furface,  the  obliquity  with  which  they 
impinge  upon  the  furface,  being  the  reverfe  of  the 

convex 
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convex  furface,  they  are  not  made  to  converge  upon 
the  central  line,  but  diverge  from  it. 

Farther,  the  rays  of  the  fun  when  palling  from  a me- 
dium of  glafs  into  the  air,  are  turned, by  refraction,  farther 
off  from  the  central  line  to  which  they  were  drawn  in 
entering  the  convex  furface  of  glafs.  But  if  the  rays, 
in  palling  through  the  glafs,  were  in  a direction  con- 
verging to  the  perpendicular  line,  they  will  be  made 
to  converge  Itill  farther,  as  is  feen  here  in  fig.  3. 


Ei  o' . 0 . -t  i 4 . 


If,  however,  the  rays  be  made  to  pafs  from  glafs  into 
the  air,  and  the  furface  of  the  glafs  be  concave  as  in 
fig.  4.,  the  rays  will  be  made  to  have  a lefs  degree  of 
convergence,  fo  as  to  remove  the  image  * farther 
from  the  furface  of  the  glafs.  But  if  the  rays  palling’ 
through  the  medium  of  glafs  have  no  convergence, 
but  pafs  in  parallel  lines,  they  will  diverge  as  the  lines 
a a,  fig.  4.  do,  when  they  emerge  from  the  concave 
furface  of  the  glafs* 

Vol.  Ill,  R 
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We  fee.  then,  the  operation  of  a double  convex 


glafs,in  forming  the  image 
of  a luminous  body  upon 
a furface.  If,  for  example, 
fuch  a glafs  be  held  be- 
tween a candle  and  a piece 
of  white  paper,  (the  dif* 
tances  being  properly  ad- 
j ufted),  the  image  of  the 
candle  will  appear  very 
diftin&ly  upon  the  oppof- 
ed  furface,  but  inverted  ; 
becaufe  the  rays  coming 
from  the  point  a fig.  5., 
converge  at  c,  and  thofe 
from  the  point  b at  d. 


Before  proceeding  farther  in  this  fhort  expofition  of 
the  principles  of  optics,  it  will  be  neceflary  to  take  a 
very  fight  view  of  the  ftructure  of  the  eye. 


SIMPLE  IDEA  OF  THE  STRUCTURE  OF  THE  EYE. 

The  eye  being  that  organ  by  which  we  are  fenfible 
to  the  rays  of  light,  may  be  confidered  as  confiding  of 
two  parts ; that  which  receives  the  impreffion,  viz. 
the  retina  or  expanded  nerve,  and  which  is  indeed  the 
organ  of  the  fenfe ; and  the  tunics  and  humors,  the 
apparatus  by  which  the  rays  of  light  are  made  capable 
of  forming  an  impreffion  on  the  retina,  or  proper 
organ  of  the  fenfe. 

In  an  anatomical  enquiry,  it  is  chiefly  the  latter  dl- 
vifion  of  the  fubject  which  piuft  occupy  our  attention ; 

for. 
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for,  although  we  are  neceflarily  led  to  confider  the  na- 
ture of  the  fubftance  of  the  retina,  the  manner  in 
which  it  is  expanded,  and  fupported  by  adhefion,  and 
nourilhed  by  veifels,  we  muft  not  venture  far  in  the 
attempt  to  inveftigate  the  manner  of  its  receiving  or 
conveying  the  image  of  objects  to  the  fenforium.  We 
muft  turn  to  inveftigate  the  more  ufeful  fubject  of  the 
ftructurc,  ufe,  and  difeafes  * of  the  humors  and  coats 
of  the  eye. 

It  is  the  firft  principle  of  the  conftitution  of  the  eye, 
that  the  rays  of  light  muft  be  fo  concentrated  as  to 
impinge  ftrongly  on  the  expanded  nerve  or  retina  in 
the  bottom  of  the  eye.  Now,  as  we  have  feen,  that 
a lens  (which  is  a double  convex  glafs)  is  neceflary,  fo 
to  concentrate  the  rays  of  light  proceeding  from  an 
objett,  as  to  form  a fmall  and  lively  image  of  it,  (as  in 
marginal  plate,  fig.  5.),  fo,  in  the  fame  manner,  an 
eflential  part  of  the  eye  is  the  lens,  which  brings  the 
rays  of  ligh<-  to  a focus ; and  that  the  lens  may  make 
the  rays  proceeding  from  an  object  converge  into  an 
accurate  focus,  fo  as  to  form  a diftinft  image  on  the 
eye,  the  vitrious  humor  is  interpofed  betwixt  the  lens  and 
the  furface  of  the  retina  : again,  it  is  neceflary  to  the 
conftitution  of  the  eye,  that,  in  order  to  encreafe  the 
fphere  of  vifion,  the  anterior  part  of  it  fhall  project 
and  form  a large  fegment  of  a fmall  circle,  fo  as  to 
take  a greater  circumference  into  the  fphere  of  vifion 
than  could  have  been  done,  had  the  larger  fphere  of 
the  eye-ball  been  continued  on  the  fore  part.  Another 
neceflary  part  of  the  apparatus  of  the  eye  is  the  iris, 

* Of  the  difeafes  only  as  they  relate  to  the  explanation  of  the 
ftruflurc  and  oeconomy  of  the  eye. 
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which  is  a curtain  in  the  anterior  chamber  of  the  eye, 
perforated  with  a hole,  which  is  capable  of  being  en- 
larged or  diminilhed  fo  as  to  admit  a larger  or  fmaller 
dream  of  light  as  may  be  neceffary  to  perfect  vifion. 
In  this  provifion,  we  fee  the  necefflty  of  the  anterior 
humor  of  the  eye  being  different  from  the  others ; 
being  merely  an  aqueous  fecretion,  while  the  others 
poflefs  a degree  of  firmnefs,  viz.  that  the  iris,  or 
curtain  of  the  eye,  may  move  with  perfect  freedom 
in  it. 


The  three  humors  of  the  eye  are  thus  lituated,  and 
have  this  general  character  : 

1.  The  aqueous  humor  is  the  anterior  humor  of 
the  eye.  It  diftends  the  anterior  and  pellucid  part  of 
the  eye,  fo  as  to  encreafe  the  fphere  of  vifion.  It  is 
perfectly  fluid,  and  of  a watery  confidence,  that  it 
may  allow  free  motion  to  the  iris. 
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2.  The  lens  or  christalline  humor  is  placed 
immediately  behind  the  perforation  in  the  iris ; which 
perforation  is  called  the  pupih  The  lens  collects  the 
rays  of  light  like  a double  convex  glafs,  fo  as  to  con- 
centrate them,  and  make  a more  forcible  image  on  the 
bottom  of  the  eye. 

3.  The  vitrious  humor  is  behind  the  lens.  It 
diftends  the  general  ball  of  the  eye  into  a regular 
fphere,  that  it  may  move  eafdy  in  the  orbit ; and  its 
diameter  in  the  axis  of  the  eye  is  fo  proportioned  to 
the  focal  diftance  of  the  lens,  (affedted  alfo  in  fome 
degree  by  the  other  humors),  that  the  image  of  an 
objedt  is  formed  accurately  011  the  furface  of  the  retina  : 
accordingly,  when  the  coats  are  cut  from  the  back  of 
the  eye,  the  picture  of  a luminous  objedt  held  before 
the  pupil  is  feen  exquifitely  minute  and  diftindt  on  the 
bottom  of  the  eye. 

While  thefe  humors  have  each  its  diftindt  charac- 
ter, they  poffefs,  in  proportion  to  their  denfity,  diffe- 
rent powers  of  refradting  the  rays  of  light.  This  has 
the  ftill  farther  good  efredt  of  correhing  the  aberration 
of  the  rays  and  giving  the  trueft  colours,  as  well  as 
the  molt  corredt  image  of  the  object  prefented  to  the 
eye. 

If  the  lucid  anterior  part  of  the  eye  be  formed  too 
prominent,  or  if  the  lens  of  the  eye  have  too  great  a 
degree  of  convexity,  or,  laftly,  if  the  fxze  of  the  ball 
cf  the  eye,  and  the  diameter  of  the  vitrious  humor  in 
the  axis  of  the  eye  be  unufually  great,  then  the  perfon 
does  not  fee  aiftinctly;  becaufe  the  powers  of  the 
humors,  in  concentrating  the  rays  of  light,  are  too 
great,  and  the  image  of  the  object  is  not  formed  ac- 
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curately  on  the  retina,  but  before  it.  Thus,  in  fig.  7., 

the  convexity  of  the 
cornea,  the  lucid  ante- 
rior part  of  the  eye,  or 
the  focal  powers  of  the 
lens,  being  too  great 
for  the  length  of  the 
axis  of  the  eye,  the 
image  is  formed  at  a 
before  tfie  rays  reach 
the  furface  of  ihe  re- 
tina ; and  after  coming 
accurately  to  the  point, 
they  again  begin  to 
diverge  ; which  diverg- 
ing rays,  linking  the 
furface  of  the  retina, 
give  the  indiftinct  vifion  of  a near-fighted  perfon.  But 
as  this  indiftinctnefs  of  vifion  proceeds  from  no  opacity, 
but  only  the  difproportion  of  the  convexity  of  the  eye 
to  the  diameter,  the  defect  is  corrected  by  the  concave 
gltifs,  a fig.  8.  ; for,  the  effedt  of  this  glafs  being  the 
reverfe  of  the  convex,  it  caufes  the  rays  to  fall  upon 
the  furface  of  the  eye,  fo  far  diverging  from  the  per- 
pendicular line,  (which  is  exemplified  in  fig.  1.),  as  to 
correct  the  too  great  convergence  caufed  by  the  con- 
vexity of  the  humors.  But,  when  a near-fighted  per- 
fon has  brought  the  object  near  enough  to  the  eye  to 
fee  it  diftinctly,  he  fees  more  minutely,  and,  confe- 
quently,  more  clearly;  becaufe  he  fees  the  object  larger, 
and  as  a perfon  with  a common  eye  does,  when  aflilled 
with  a magnifying  glafs  or  convex  lens* 
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The  near-fighted  perfon  fees  diftant  objects  indiftindt- 
ly  ; and  as  the  eye,  in  confequence,  refls  with  lefs  ac- 
curacy upon  the  furrounding  cbjedts,  the  piercing  look 
of  the  eye  is  diminifhed,  and  it  has  a dulnefs  and  heavi- 
nefs  of  afpedt.  Again,  the  near-fighted  perfon  knits  his 
eye-brows,  and  half  clofes  his  eye-lids : This  he  does 
to  change  the  diredtion  of  the  rays,  and  to  corredt  the 
inaccuracy  of  the  image,  in  a manner  which  may  be 
underitood  by  the  following  analogy.  If  we  make  a 
card  approach  a ftreain  of  light  paffing  through  the 
y/indow,  it  will  fo  attradl  the  rays  of  light,  as  to  extend 
the  margin  of  the  figure  of  the  circular  fpot  of  light 
Upon  the  wall.  In  the  fame  way,  when  a dream  of 
light,  proceeding  from  an  object  towards  the  eye,  is 
made  to  pafs  through  a fmall  hole,  the  circular  margin 
of  the  hole  fo  attradts  the  rays,  as  to  produce  the  fame 
effedt  with  the  concave  glafs ; by  caufing  the  rays  to 
take  a diredtion  outward,  as  if  proceeding  from  a nearer 
object,  the  image  is  carried  farther  back  from  the  lens  ; 
and  when  a near-fighted  perfon  peers  through  his 
eye-lids,  it  makes  the  rays  impinge  accurately  upon 
the  retina  % v.. 

* Short- fightednefs  may  be  produced  by  accidents.  Sometimes  I 
have  known  it  produced  by  a piece  of  glafs  flicking  in  the  cornea, 
and  caufing  great  inflammation.  Dr.  Briggs  mentions  the  cafe  of  an 
old  man,  who  had  long  ufcd  fpe&acles,  becoming  fuddenly  fhort- 
fighted,  by  catching  cold,  and  he  was  afterwards  enabled  to  read 
the  fmalleft  print  without  glaffes.  In  general,  however,  it  is  by  fome 
accident,  and  often  late  in  life,  that  we  become  fenlible  of  being 
fnort-fighted ; and,  in  this  cafe,  men  are  very  apt  to  attribute  the 
defect  to  fome  particular  occurrence. 
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The  effect  of  old  age,  is  gradually  to  reduce  the  eye 
to  a lefs  prominent  ftate,  and,  confequently,  to  bring 
it  to  the  reverfe  of  the  near-fighted  eye. 

From  the  decreafe  of  the  humors,  and  the  leffened 
convexity  of  the  cornea,  the  image  of  objects  is  not 
formed  foon  enough  to  impinge  accurately  on  the  re- 
tina, the  rays  tend  to  form  the  image  behind  the 


retina,  as  we  fee  m fig.  9. 


We  underhand,  then, 
feels  of  fight  arife  ; that, 
not  be  feen  diftinctly  w he: 


In  this  figure,  we  have 
the  effedl  of  old  age  on 
the  humors  reprefented  ; 
without  the  intervention 
of  the  glafs  a,  the  rays 
have  a direction  which 
would  form  the  image  at 
fome  diftance  beyond  the 
retina,  as  at  b.  But  by 
the  convex  glafs  a,  (which 
is  of  the  nature  of  the 
common  fpeftacles  for  old 
people),  the  direction  of 
the  rays  of  light  is  fo 
corredled,  that  the  image 
falls  accurately  on  the 
bottom  of  the  eye. 
whence  thefe  oppofite  de* 
in  old  people,  objects  can- 
l near,  and,  in  Ihort-fighted 


people,  they  cannot  be  feen  diftin&ly  when  at  a dif- 
tance. We  fee,  alfo,  why  old  age  corre&s  fhort- 
fightednefs  by  gradually  reducing  the  convexity  of  the 
eye,  enabling  the  perfon  to  fee  objects  farther  removed, 

until. 
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until,  by  degrees,  he  comes  to  fee  perfectly  at  the  dis- 
tance moil  convenient  for  the  common  affairs  of  life. 

It  has  been,  by  fome,  thought  extremely  difficult  to 
account  for  the  image  appearing  to  us,  as  it  is  in  nature, 
erect,  Since  it  is  actually  figured  on  the  bottom  of  the  eye 
in  an  inverted  pofture  ; but  the  terms  above  and  below 
have  no  relation  to  the  image  in  the  bottom  of  the  eye, 
but  to  the  pofition  of  our  bodies  and  the  furrounding 
things.  When  I look  to  a tall  man’s  face,  I direct  my 
eyes  upward ; I obferve  his  Situation,  as  it  relates  to  an 
ideal  area  before  my  eye,  or  to  a fpace  in  the  fphere 
of  viffon. 

When  an  objedt  approaches  towards  the  eye,  the 
diameter  of  the  picture  on  the  retina  encreafes  in  the 
fame  proportion  as  the  diftance  between  the  eye  and 
the  objedt  decreafes ; and,  confequently,  it  decreafes  in 
the  fame  proportion  as  the  diftance  encreafes.  But 
the  degree  of  brightnefs  of  the  picture  of  an  object 
on  the  retina  continues  the  fame  at  all  diftances, 
between  the  eye  and  the  object,  unlefs  fome  of  the 
rays  of  light  are  interrupted  in  their  progrefs ; for, 
as  the  advancing  objedt  becomes  bright,  it  encreafes 
doublv  in  length  and  breadth,  or  quadruply  in  Surface. 
The  faint  appearance  of  remote  objects,  therefore,  is 
occaftoned  by  the  opacity  of  the  atmofphere. 

There  is  nothing  more  aftonifhing  in  the  ftrudture 
of  the  eye,  than  the  fenfibility  of  the  expanded  nerve, 
as  proved  by  the  extent  of  the  changes  or  degrees  of 
light  which  illuminate  vifible  objects ; or  the  great  de- 
gree of  light  which  the  eye  can  bear,  and  the  low  de?- 
gree  of  light  at  which  objedts  are  vifible.  Thus,  the 
proportion  betwixt  the  degrees  of  light  illuminating  an 
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objeCt  by  the  fun,  and  by  the  moon,  at  any  equal  alti- 
tudes, is  calculated  at  90,000  to  1 #.  Again,  by 
M.  de  la  Hire’s  calculation,  we  lee  the  fail  of  a wind- 
mill, fix  feet  in  diameter,  at  the  diltance  of  4000  toifes. 
The  eye  being  .fuppofed  to  be  an  inch  in  diameter, 
the  picture  of  this  fail,  at  the  bottom  of  the  eye,  will 
be  tt-sw  of  an  inch,  which  is  the  666th  part  ol  a line, 

• and  is  about  the  66th  part  of  a common  hair.  This 
gives  us  an  idea  of  the  minutenefs  of  the  ftruCture  of 
the  optic  nerve. 

The  pupil  of  the  eye  is  formed  by  the  central  per- 
foration in  the  iris  or  curtain,  which  hangs  before  the 
lens.  This  body  having  mufcularity,  is  moveable  ; it 
dilates  or  contracts  the  hole  or  pupil,  tranfmitting*  the 
rays  fo  as  to  adapt  the  diameter  of  the  ftreani  of  light, 
darting  into  the  eye,  to  the  intenfity  or  degree  of  light. 
If  a body  is  illuminated  but  faintly,  the  pupil  is  (in- 
fenfibly  to  us)  enlarged,  and  a greater  quantity  of  the 
rays  are  allowed  to  be  tranfmitted  to  the  retina.  But 
as  the  convexity  of  the  pellucid  part  of  the  eye,  and 
the  concentrating  powers  of  the  lens,  remain  the  fame, 
the  fize  of  the  image  is  not  altered  by  this  dilatation 
of  the  pupil,  but  only  the  ftrength  of  the  image  or 
picture  in  the  bottom  of  the  eye  is  encreafed. 

We  underftand  that  the  rays  of  light  are  refraCted, 
when  they  pafs  out  of  one  medium  into  another  of  dif- 
ferent denfity. — For  example,  the  rays  of  light  are  re- 
fracted towards  the  perpendicular  line,  when  they  enter 
the  cornea  of  the  human  eye  ; but  they  will  be  re- 
fracted in  a very  fmall  degree  in  entering  the  corner 


* See  Smith’s  Optics,  vol.  i.  p.  29.. 
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of  flfli,  becaufe  the  aqueous  humor  is  of  the  fame  den? 
flty  with  the  fluid  from  which  the  rays  of  light  are 
tranfmitted ; accordingly,  the  cornea  of  fillies  is  not  pro- 
minent : this  would  limit  their  fphere  of  vifion,  were  not 
the  flatnefs  of  the  cornea  counteracted  by  the  promi- 
nence of  the  whole  eye,  and  the  more  anterior  Atuation 
pf  the  chryftalline  lens ; a large  pupil  and  long  diameter 
of  the  eye  we  lhall  afterwards  And  to  be  neceflary  to  the 
diAinCt  viAon  of  Alhes  *. 

It  is  natural,  on  the  prefent  occaAon,  to  inquire  intq 
the  effe&s  of  the  feveral  humors  of  the  eye,  in  pro- 
ducing in  thofe  who  are  Aiort-flghted,  the  obfcurity 
ariAng  from  the  double  appearance  of  fmall  and  Alining 
points.  This  is  prettily  explained  by  jurin,  upon  Sir 
Ifaac  Newton’s  principle,  concerning  the  Ats  of  eafy 
refraCtion  and  reflection  of  light. 

The  horns  of  the  new  moon,  of  the  top  of  a diftant 
fpire,  or  the  lines  upon  the  face  of  a clock,  appear 
double  or  triple,  and  fometimes  much  more  multiplied, 
to  a Ihort-Aghted  perfon.  The  fame  appearance  will 
be  given  when  an  objeCt  is  held  too  near  the  eye,  for 
perfeCt  viflon.  If  the  light  is  feen  through  a narrow 
flit  in  a board,  and  the  board  is  brought  nearer  to  the 
£ye  than  the  point  of  diftinCt  viflon,  the  aperture  will 

* Neither  fifli  out  of  water,  nor  other  animals  within  water,  can 
fee  an  object  diftindtly.  Divers  fee  objects  as  an  old  man  would  do 
through  a very  concave  glafs  put  near  to  the  eye  ; and  it  has  been 
fpund,  that  the  convexity  of  fpedacles  for  divers  in  the  fea  mult  be 
that  of  a double  convex  glafs,  equal  on  both  tides  to  the  convexity 
of  the  cornea.  The  neceffity  of  this  is  plain  ; the  aqueous  humor 
being  of  the  fame  denfity  with  the  water,  there  is  in  it  no  refraction, 
%nd  this  deficiency  mult  be  fupplied. 
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appear  double,  or  as  two  luminous  lines,  with  a dark 
line  between  them ; and  as  the  diftance  is  varied,  two, 
three,  four,  or  five  dark  and  luminous  lines  will  be 
obferved.  There  are  many  fuch  deceptions  in  viewing- 
luminous  bodies ; all  of  them  proceed  from  the  fame 
caufe,  which  is  this  : — Before  Sir  Ifaac  Newton’s  phi- 
lofophy  was  acknowledged,  it  was  the  received  opinion, 
that  light  was  reflected  from  the  furface  of  bodies  by 
its  impinging  againlt  their  folid  parts,  and  rebounding 
from  them  like  a tennis-ball  when  ftruck  againft  a hard 
and  refilling  furface  : further,  as  they  faw  that  part  of 
the  rays  of  light  were  in  glafs  reflected,  and  the  reft 
tranfmitted,  they  conceived  that  part  entered  the  pores 
of  the  glafs  and  part  impinged  upon  its  folid  parts. 
But  this  does  not  account  for  the  refractions  which 
take  place  when  the  rays  have  palfed  the  glafs,  and  are 
about  to  be  tranfmitted  into  the  air,  they  cannot  find 
folid  parts  to  llrike  againft  in  entering  the  air,  for  the 
refraCtion  of  the  light  is  greater  in  palling  from  the 
glafs  into  the  air,  than  from  the  air  into  the  glafs ; and 
if  water  be  placed  behind  the  glafs,  the  refraction  of 
rays  palling  out  from  the  glafs  is  not  encreafed  but  di- 
minilhed,  by  this  fubftitute  for  the  rarer  medium  of  the 
air.  Again,  when  two  glalfes  touch  each  other,  no 
refraction  is  made  in  rays  pafling  from  the  one  into 
the  other.  To  explain  this.  Sir  Ifaac  Newton  taught, 
that  in  the  progrefs  of  rays  of  light,  there  is  an  alter- 
nation of  fits  of  eafy  tranfition  or  reflection ; or,  in 
other  words,  that  there  is  a change  of  difpofition  in 
the  rays,  to  be  either  tranfmitted  by  refraction,  or  to 
be  reflected  by  the  furface  of  a tranfparent  medium. 
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Jurin  iiluftrates  this  opinion,  and  its  application  to  our 
prefent  purpofe,  in  this  manner. 

Suppofe  that  a b d, 
and  b d f,  are  mediums 
of  different  denfity,  and 
that  their  furfaces  are  in- 
terceded by  the  line  b d ; 
again,  let  a be  a pencil 
of  rays,  which,  ifluing 
from  this  point,  falls  upon 
b a d,  as  the  refracting 
furface  b a d is  convex, 
and  no  two  points  of  it, 
from  a to  d,  are  equally 
diflant  from  the  fource  of 
the  rays  a ; and,  as  the 
rays  of  light,  in  their  pro- 
grefs,  alter  alternately 
from  the  fit  of  refraCtion 
to  the  fit  of  reflection, 
they  muff  be  in  part  re- 
fraCted  to  the  focus  f,  and 
reflected  in  the  direction  of  the  dotted  lines  c e.  Thus, 
if  the  ray  a a happens  to  be  in  difpofition  to  pafs 
through  the  medium  b d f,  it  will  pafs  on  towards  the 
point  f.  If  the  next  ray  a b fhould  be  in  no  fit  to  be 
tranfmitted,  becaufe,  being  in  a degree  farther  ad- 
vanced from  its  fource  a,  it  has  changed  to  the  fit  of 
reflection,  then  it  will  not  be  refraCted  towards  the 
focus  f,  but  reflected  off  towards  c ; but,  again,  the  ray 
a d being  advanced  farther  from  its  fource,  it  will 
impinge  upon  the  furface  b d,  during  its  difpofition 
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to  refraction,  and  will  concentrate  its  beams  at  f ; and 
fo  with  all  the  others,  alternately  reflected  and  re- 
fraCted. 

The  confequence  of  this  obltruCtion  to  the  equal 
refraction  of  light,  is,  that  the  image  formed  at  f is 
feeble  ; but  itill  it  is  diftinCt  and  perfeCt  ; becaufe  the 
tranfmitted  rays  are  regularly  concentrated,  and  form 
the  proper  focus.  But  if  the  converging  rays  fhould 
be  received  upon  a plain  before  they  arrive  at  the  focus 
f,  the  reflected  rays  of  light  will  have  left  fpaces  dark 
where  they  would  have  fallen  by  refraCtion,  and,  con- 
fequentlv,  diftinCt  luminous  circles  will  be  thrown  on. 
the  plain  : again,  if  the  plain  furface  be  oppofed  to 
the  rays,  after  they  have  formed  their  focus,  and  are 
again  difperfmg  after  having  crolfed,  the  fame  unequal 
effeCt  of  light  and  dark  circles  will  be  thrown  on  it ; 
though  now,  the  rays  of  the  right  fide  of  the  pencil 
15  d f,  will  form  the  left  of  the  pencil  f g h. 

How  the  changeable 
flate  of  the  rays  produces 
the  indiftinCtnefs  of  the 
near-fighted  eye,1  may  be 
underitood  from  this  ( 1 1.) 
diagram.  When  the  rays 
a flrike  the  convex  fur- 
face  of  the  cornea,  part 
of  them  will  be  reflected 
from  the  furface  of  the 
cornea,  in  the  direction 
of  the  lines  b b,  when, 
they  will  confequently 
flrike  upon  the  convex 
furface 
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iurface  of  the  lens  in  luminous  rings,  thefe  rings  will 
be  ftill  farther  multiplied  and  diminiihed  in  diameter, 
in  being  in  part  tranfmitted,  in  part  reflected,  from 
the  furfaces  of  the  lens  c , and  vitrious  humor  d d. 
Thefe  eifeds  of  the  alternate  difpolitio:  • of  the  rays  for 
tranfmiffion  and  refledion  would  not  be  perceptible, 
did  the  converging  powers  of  the  cornea  and  lens  bring 
the  focus  of  the  rays  exactly  to  the  furface  of  the 
retina ; but  as  the  focus  is  formed  at  e,  fome  way 
before  the  retina,  the  rays  have  deculfated  and  fpread 
out  again  before  they  form  the  image  upon  the  bottom 
of  the  eye.  Inftead,  therefore,  of  forming  an  accurate 
image,  they  are  fpread  cut  into  concentric  circles ; or 
in  a leifer  degree,  the  perfon  experiences  a confufed 
outline  of  the  objed,  which  becomes  furrounded  with 
fever al  rings  or  falfe  outlines  *. 

* By  fts  of  eafy  travjition,  it  was  not  meant  by  Sir  Ifaac  Newton 
that  the  rays  muft  necefiarily  be  tranfmitted  through  every  pellucid 
medium,  and  at  any  obliquity  of  incidence,  but  only  that  the  ray 
was  more  eafdy  tranfmitted  and  more  difficultly  remedied  ; nor  was 
it  meant  that,  during  its  ft  of  eafy  refledion , it  was  abfolutely  inca- 
pable of  being  tranfmitted,  but  only  more  readily  refledted  than 
tranfmitted. 
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OF  THE  COATS  OF  THE  EYE. 


Opeaking  generally,  and  without  confidering  the 
minuter  divifions  of  anatomifts,  we  may  fay,  that  there 
are  three  proper  coats  of  the  eye,  viz.  the  sclerotic 
coat,  giving  flrength  the  choroid  coat,  being  the 
vehicle  of  the  chief  vafcular  flructure  of  the  eye  ; and 
the  retina,  or  expanded  nerve,  being  the  organ  it- 
felf.  Thefe  are  the  proper  coats  of  the  eye  ; but  there 
are  others  which  may  be  called  the  partial  or  acceffory 
coats,  being  thofe  which  do  not  completely  furround 
the  eye,  viz.  the  albuginea  and  conjunctiva  *. 
There  are  others,  (till,  which  are  called  capfular  coats  j 
and  thefe  are  the  tranfparent  tunics  which  immediately 
furround  the  humors,  as  the  capfule  of  the  lens  and 
pellucid  membrane  of  the  vitrious  humor. 

Although  many  of  thefe  coats  may  be  capable  of 
being  divided  by  the  art  of  the  anatomift,  either  by  the 
knife,  by  inje&ions,  which  form  extravafation  between 
their  layers,  by  maceration,  or  by  the  chemical  a&ion 
of  fluids ; yet  it  is  better,  in  a general  enumeration,  to 
take  a natural  diviflon  and  character,  than  to  enume- 
rate their  feveral  lamina. 

* Colombier  Sandifort  Thef.  DIflert. 
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OF  THE  SCLEROTIC  COAT, 

The  fclerotic  coat  is  fo  called  from  its  hardnefs 
The  fclerotica  and  cornea  are  often  confidered  as  one 
continued  coat  inverting  the  eye  ; hence  they  fay,  the 
opaque  and  the  lucid  cornea.  But,  although  thefe 
parts  are  aftually  in  union,  yet  as  they  are  really  of  fo 
very  different  a nature,  we  muft  confider  them  apart, 
and  treat  at  prefent  only  of  the  opaque  white  fclerotic 
coat. 

The  fclerotic  coat  is  a rtrong,  firm,  and  white  mem- 
brane, confiding  of  lamellae  firmly  attached  and  in- 
terwoven, and  not  capable  of  being  regularly  fepazated 
by  maceration  ; it  has  the  denfenefs  of  tanned  leather. 
In  firmnefs,  whitenefs,  opacity,  and  the  little  appearance 
of  vafcularity,  it  more  refembles  the  dura  mater  than 
any  other  membrane  of  the  body. 

In  adults,  the  fclerotic  coat  is  ftronger  and  firmer, 
comparatively,  than  in  the  foetus  j the  cornea  lefs  fo. 
On  the  outer  furface,  it  has  (towards  the  orbit)  a loofe 
cellular  membrane  attached  to  it,  which  allows,  the 
motion  of  the  eye-ball.  Upon  the  fore  part,  it  is  in- 
verted by  the  tunica  albuginea  or  tendinea.  Upon  its 
inner  furface,  it  has  a loofe  and  foft  membrane  which 
connects  it  with  the  choroid  coat. 

In  birds,  and  the  tortoife,  the  pofterior  part  of  the 
fclerotic  coat  is  thin  ; the  fore  part  of  it  is  fplit  into 
laminae,  betwixt  which  there  are  interpofed  thin  plates 


* Dura  feu  fclerotica  ; VefaliuS;  Ruyfch,  See. 

vol.  m s 
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of  bone  *,  while  in  fifhes  it  is  in  part  cartilaginous  f,  but 
thin  and  tranfparent,  fo  that  there  appears  a very 
beautiful  fpotted  coat  beneath  it.  There  are  alfo  feen 
in  the  fclerotic  of  fifhes  little  white  granules  like  glands. 

The  vaginti  of  the  optic  nerve  can  be  feparated  into 
two  laminae  § ; the  outer  one  is  obfei'ved  to  unite  in- 
timately with  the  outer  part  of  the  fclerotic  coat,  while 
the  inner  lamina  of  the  vagina  is  continuous  with  its 
inner  furface.  The  pia  mater,  too,  fays  Zinn,  when 
it  has  pierced  the  foramen  in  the  fclerotic  coat,  alongfl 
with  the  fubftance  of  the  nerve,  expands  upon  the 
inner  furface  of  this  coat,  and  extends  even  to  the 
cornea,  and  forms  one  of  its  intimate  laminae.  This- 
muff  be  only  that  part  of  the  pia  mater  which  inverts 
the  optic  nerve,  or,  more  flridtly  fpeaking,  that  mem- 
brane which  (lands  in  the  fame  relation  to  the  nerve 
that  the  arachnoid  coat  does  to  the  brain  ; for  the, 
membrane,  which  finks  into  intimate  union  with  the 
nerve,  accompanies  it  even  in  forming  the  retina  J. 

The 

* Cuvier,  vCi.  i.  p.  387. 

f Morgagni  Epitt.  An.  xvi.  40.  Cuvier,  388. 

$ Ruyfch,  Zinn. 

p It  may  be  well,  in  this  place,  to  detail  at  once  the  opinions  of 
the  chief  fupporter  of  that  fcheme  of  the  coats  of  the  eye,  which 
derive*  them  all  from  the  invelting  membranes  of  the  brain  and  optic 
nerve.  M.  le  Cat,  in  his  Traitc  dcs  Sens , deferibes  them  thus: — 
When  the  optic  nerve  has  entered  the  orbit,  the  dura  mater,  which 
fjrrounds  it,  fplits  into  two  lamina: ; the  external  one  attaches- to  the 
orbit,  and  forms  trie  periofteum,  the  other  forms  the  vagina  of  the 
nerve.  In  the  angle  formed  by  thefe,  the  mufcles  of  the  eye  arife. 
This  continued  (heath  of  the  nerve,  he  continues,  expands  into  the 
globe  of  tire  eye,  as  the  mala  of  glals  is  blown  into  a bottle.  The 

dura 
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The  fclerotic  coat  is  the  great  fupport  of  the  glo- 
bular figure  of  the  eye  ; it  defends  the  more  delicate 
internal  ftructure  from  {lighter  injuries* *  by  its  ftrength  ; 
and  from  the  progrefs  of  inflammation,  by  being  of  a 
ft ru dure  but  little  vafcular,  and  not  prone  to  difeafe. 
That  inflammation  which  we  fee  to  be  fo  frequent  in  the 
eye,  is  not  in  the  fclerotica,  but  in  the  adventitious 
coat,  the  conj undiva.  But  in  proportion  as  the  fcle- 
rotic coat  refills  preffure  and  the  progrefs  of  difeafe 
from  without,  it  refills  the  fwelling  of  the  parts  within 
when  they  become  difeafed,  and  gives  the  greatefl 
torture. 

Of  what  importance  the  entirenefs  of  the  Coats,  and 
the  uniform  refiflance  of  the  humors  of  the  eye  is  to 
the  healthy  flate  of  the  organ,  will  be  afterwards  exa- 
mined. 

OF  THE  CORNEA. 

The  cornea  is  fo  called,  from  being  firm,  tranfpa- 
rent,  and  compofed  of  laminae  * . It  is  the  pellucid 


dura  mater  of  the  nerve  is  expanded  into  the  cornea  (viz.  fclerotica). 
The  fecond  envelope,  or  pia  mater,  forms  two  laminae ; the  one 
is  applied  to  the  fclerotic  coat,  and  the  other  forms  the  choroid  coat. 
The  choroid  coat  divides  anteriorly,  and  forms  the  iris  and  ciliary 
proceffes.  The  internal  medullary  part  of  the  optic  nerve  forms  the 
retina.  Finally,  ‘‘  L’oeil  e ft  tres  evidemment  1’extremite  nerveufe 
s‘  epanouie  bourfoufiee  en  bouton  creux  & plein  de  liqueurs." 
p.  158. 

* “ Cornu  modo  dura,  & cornu  inftar  in  laminas  dividi  radique 
potell."  Vefla'ius. 

S 2 


circle 


248  OF  THE  COATS  OF  THE  EVE. 

circle  on  the  lore  part  of  the  eye,  which  feems  varie- 
gated with  colours ; though  this  is  a deception,  owing 
to  its  perfedt  tranfparency.  The  circle  of  the  cornea 
is,  however,  far  from  being  regular  ; its  margin  is  flat 
towards  the  nofe. 

The  cornea  confifts  of  laminas ; betwixt  which,  there 
is  interpofed  a cellular  fubftance,  filled  with  a perfectly 
pellucid  fluid  *.  Thefe  cells  feern,  like  the  common- 
cellular  membrane  of  the  body,  to  have  a free  com- 
munication with  each  other,  fo  that  the  fluid  freely 
exudes,  and  as  quickly  is  imbibed,  by  maceration.  The 
fullnefs  of  the  cornea,  with  the  perfebl  tranfparency 
of  the  fluid,  gives  a briilancy  to  the  eye,  and  is  a fign 
of  health  ; the  reverfe  dims  the  eye,  and,  with  the  fal- 
len features,  accompanies  ill  health.  Steno  obferved, 
and  Petit  confirmed,  the  fact  f,  that  the  pores  on  the 
furface  of  the  cornea  exuded  the  fluid  which  fills  the 
cells  of  the  cornea ; and  that,  after  the  furface  was 
carefully  dried  by  preflure,  the  moifture  might  be  feen 
to  form  in  drops  upon  the  furface.  The  moifture  can 
be  thus  forced  out  from  the  pores  of  either  furface  of 
the  cornea  J.  This  moifture  becomes  dull  and 
clamy  on  the  approach  of  death,  and  forms  fometim.es 
a pelicle  over  the  cornea.  The  laxity  with  which  the 
laminae  of  the  cornea  are  connected,  may  be,  in  fome 
meafure,  demonftrated,  by  taking  it  betwixt  the  finger 
and  thumb  ; we  {hall  then  find,  that  the  layers  can  be 
made  to  glide  very  freely  on  each  other.  In  the  foetus, 
and  in  young  children,  the  cornea  is  of  great  thicknefs. 


* Subtlantia  fpongiofa  Valfalvse. 
■f  See  alfo  Hovius,  p.  82. 
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and  refills  the  point  of  the  lancet  or  fcizzars.  This 
refiftance  in  the  foetus  proceeds  from  a great  degree 
of  toughnefs,  while,  in  the  adult,  the  furface  of  the 
cornea  is  fo  hard,  that  I have  often  feen  the  point  of 
the  knife,  in  extracting  the  cataraft,  bend  upon  it. 
This  turning  of  the  elaftic  point  of  the  knife  is  very 
apt  to  give  a wrong  direction  to  the  incifion  ; and,  in- 
deed, this  occurred  to  me  in  my  firfl  operation. 

There  is  a pelicle,  or  exceedingly  thin  coat,  which, 
by  maceration,  can  be  taken  off  from  the  furface  of 
the  cornea.  This  is  generally  underftood  to  be  the 
conjunctiva  continued  over  it.  But  I cannot  help  ex- 
preffing  myfelf  as  averfe  to  the  ideas  of  thofe  anatomifts 
who  confider  every  membrane,  which  can  be  traced 
from  another  by  diffection,  as  either  derived  from  it, 
or  in  any  way  allied  to  it.  This  can  furely  ferve  no 
ufeful  purpofe,  if,  as  here,  the  membranes  differ  in  their 
ufe  ; are  changed  in  their  appearance  ; and  have  no 
fimilarity  in  ftruCture,  function,  or  difeafes. 

The  membrane  in  fifties,  analogous  to  the  adnata, 
lies  loofe  over  the  cornea ; and,  in  ferpents,  it  is  thrown 
off  from  the  cornea,  with  the  fcales  of  the  body,  and 
remains  attached  to  the  caft  fkin  of  the  head ; and  in 
the  foetus  calf,  I have  forced  the  blood  in  the  veffels  of 
the  conjunctiva  into  veffels  pafting  over  the  furface  of 
the  cornea. 

By  maceration,  I have  found,  raffed  in  the  fluid,  a 
very  delicate  and  tranfparent  membrane  from  the  inner 
furface  of  the  cornea ; and,  after  long  continued  foak- 
jng,  the  whole  cornea  can  be  taken  out  of  the  fclerolic 
coat,  like  an  optician’s  glafs  from  its  frame. 

S 3 The 
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The  cornea  poffeffes  great  fenfibility ; although  much 
of  the  pain,  from  hard  bodies  flying  into  the  eye,  is  to 
be  attributed  to  the  motion  of  the  eye-lids,  and  the  great 
fenfibility  with  which  they  are  endued.  When  a fplinter 
of  glafs  or  metal  ftrik.es  and  flicks  in  the  cornea,  in- 
flammation is  excited  ; in  confequence  of  this,  veffels 
carrying  red  blood  ftrike  into  it,  or  fhoot  over  its  fur- 
face  in  a new  film  of  membrane  *.  Petit  thought  he 
obferved  firft  in  a negroe,  and  afterwards  in  a variety 
of  inftances,  red  lines  in  the  cornea ; which  he  con- 
ceived to  be  the  anaftamofing  of  veflels.  There  are, 
befides,  fays  he,  many  circumftances  which  argue 
that  there  are  blood-veffels  in  the  cornea.  When  the 
eye  receives  a ftroke,  there  is  often  blood  effufed  in 
its  fubftance ; abceffes,  alfo,  are  found  within  it,  and 
phlydtaenae  on  its  furface  ; and  in  great  inflammation 
of  the  eye,  the  cornea  appears  red  ; which,  he  fup- 
pofed,  muff  be  produced  by  the  fame  caufe  which 
makes  the  albuginea  red,  viz.  the  enlargement  of  its 
veflels,  and  the  circulation  of  red  blood.  But  we 
muft  not  imagine,  he  continues,  that,  in  the  natural 
flate,  red  blood  circulates  in  the  cornea  ; for  the  vef- 
fels are  not  to  be  feen  with  the  microfcope  ; nor  are 
they  penetrated  by  injection  ; nor  do  they  appear  in 
the  foetus  ; nor,  when  little  abceffes  are  formed  in  the 
cornea ; but  only  when  violence  has  been  done  by  a 
ftroke  upon  the  eye.  In  an  eye  in  which  the  tunica 

'*  I have  found  the  fpark  from  iron,  in  blackfmiths  and  mafons, 
buried  in  the  cornea  for  fcveial  days  (fome  authors  fay  months), 
without  exciting  pain  or  much  inconvenience.  I have  alfo  more  than 
once  picked  a little  black  (lough  from  the  cornea,  miitaking  it  for  a 
piece  of  iron,  when  it  was  only  the  confequence  of  the  injury. 

conjunctiva 
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conjunctiva  was  mo  ft  minutely  injected,  as  well  as  the 
internal  veffels  of  the  eye,  I had  refolved,  carefully  to 
examine  the  ftructure  of  the  cornea  ; and  after  a long 
maceration,  in  which  it  had  greatly  fwelled,  I obferved 
a fet  of  veffels  totally  diftinct  from  the  extremities  of 
the  minute  blood-veffels.  The  minute  blood-veffels 
which  were  injeCted,  ftopt  abruptly  on  the  margin  of 
the  cornea.  But  thefe  I now  mention  are  particular ; 
they  are  in  great  profuflon,  large,  and  perfectly  pel- 
lucid ; they  are  large  towards  the  middle  of  the  cornea, 
and  diminifh  towards  the  margin.  Their  free  commu- 
nication formed  a net-work  deep  in  the  thickened  fub- 
ftance  of  the  cornea.  The  fize,  perfect  pellucidnefs, 
and  intimate  connection  of  thefe  veffels,  might  perhaps 
incline  one  to  call  this  a cellular  ftruCture. 

Mr.  Home  * fays,  that  an  irritation  on  the  edge  of 
the  cornea,  and  which  includes  the  tunica  conjunCtiva, 
will  produce  greater  inflammation,  and  more  quickly, 
than  a ftronger  excitement  would  produce  on  the  centre 
of  the  cornea.  This  remark  is  probably  from  obfer- 
vation  ; but  he  adds,  it  is  impoflible  that  the  veffels  of 
the  cornea,  which  naturally  carry  lymph  only,  or 
ferum,  can  be  made  to  carry  red  blood,  unlefs  the 
irritation  extends  to  fome  neighbouring  part  fupplied 
with  red  blood.  This,  certainly,  is  an  erroneous  idea  ; 
for  the  little  opacities  which  furround  fpiculae  flicking 
in  the  cornea,  the  uicerations  on  its  furface,  and  little 
abceffes  within  its  layers  f,  are  the  effeCt  of  inflamma- 

• Philof.  Tranf.  1797,  p.  20. 

T Viz.  Onyx,  unguis,  an  abcefs  between  the  lamina;  of  the  cornea, 
from  a fuppofed  rcfemblance  to  the  figure  of  a nail  pared  from  the 
finger. 
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lion  of  the  part  modified  by  its  peculiar  ftrudfture  ; and 
thefe  will  all  take  place  while  the  margin  of  the  cornea 
remains  clear,  and  there  is  no  apparent  connection  of 
inflammation,  or  of  veflfels  with  the  conjunctiva. 

Vefifels  attach  themfelves  both  to  the  inner  and  to 
the  outer  furface  of  the  cornea  ; and  when  it  becomes 
jpongy  and  vafcular  in  this  way,  little  can  be  explained 
of  its  natural  ftrudture,  Thus,  the  pannys  and  ptery- 
gium are  membranes  which  firetch  acrofs  and  adhere 
to  the  cornea,  while  the  iris  frequently  attaches  to  its 
infide.  In  this  cafe,  the  cornea  becomes  fpcngy,  thick, 
and  vafcular  ; and,  when  cut,  there  is  red  blood  in 
it  * ; and  in  ftaphylomaf,  the  iris  is  generally  attached 
to  the  cornea.  I have  a preparation  in  which  the  form 
and  character  of  the  iris  is  entirely  loft  ; it  is  extended 
into  a reticulated  membrane  which  lines  the  furface  of 
the  extended  cornea, 

OF  THE  CHOROID  COAT, 

The  choroid  is  the  vafcular  tunic  of  the  eye  ; it  is 
fo  called  from  its  refemblance  to  one  of  the  mem-, 
branes  of  the  fecundines.  It  is  the  middle  coat  of  the 
eye,  lying  betwixt  the  fclerotic  coat  and  retina.  In- 
jections Ihow  it  to  confift  of  two  layers  of  cellulav 

* Pterygium,  is  a membrane  which  extend  sover  the  cornea 
from  the  canthus.  Panjtus,  is  a congeries  of  blood  veffels,  which 
extends  over  the  cornea,  and  is  lefs  uniform  than  the  pterygium. 

•f  Staphyloma  uvea,  a protrufion  and  opacity  of  the  cornea  ; 
which,  from  the  lofs  of  tranl'parency  and  the  general  appearance  of 
the  tumor,  is  fuppofed  to  referable  a grape. 


tifliie  5 


OF  THE  COATS  OF  THE  EYE.  253 

tiffue ; and  it  has  upon  its  inner  furface  a pigment, 
which  being  fometimes  firm,  might  be  taken  for  a 
membrane.  It  was  Ruyfch  who  obferved  this  divifion 
of  the  choroid  coat  into  two  laminae  ; and  the  inner 
one,  his  fon  called  the  tunica  Ruyfchiana : but  of 
thefe  hereafter. 

- Thofe  anatomifls  who  fuppofed  the  fclerotic  coat  to 
be  the  production  of  the  dura  mater,  naturally  con- 
cluded, that  the  choroid  coat  was  derived  from  the 
pia  mater ; and  as  Ruyfch  found  it  to  be  divifible  into 
two  laminae,  fo  Sladius  found  the  pia  mater  to  confifl 
of  two  membranes.  It  followed,  that  the  one  lamina 
of  the  choroid  coat  was  the  continuation  of  the  tunica 
arachnoides,  and  the  other  of  the  pia  mater  ; but  this 
account  of  thefe  membranes  has  no  fupport  from  ob- 
fervation.  Betwixt  the  pia  mater  and  choroid  coat, 
there  is  no  refemblance ; the  latter  we  fhall  find  loaded 
with  veffels ; but  thefe  veffels  are  peculiar,  and  mini- 
fler  to  a fecreting  furface.  The  pia  mater  in  the  brain, 
and  optic  nerve,  is  in  ftriCt  union  with  the  fubflance 
of  the  brain,  and  fupports  and  nourifhes  it ; but  the 
choroid  coat  has  no  connection  with  the  retina  or  ex- 
panded nerve. 

There  can  be  no  better  mark  of  diflin&ion  between 
membranes  than  their  degree  of  vafcularity,  and  par- 
ticularly in  the  manner  of  the  diflribution  of  their 
veffels.  The  choroid  coat  is  moft  particular  in  the 
diflribution  of  its  arteries  and  veins.  The  great  arte- 
rial vafcularity  of  the  choroid  coat  is  to  be  feen  only 
after  a very  minute  injection,  and  the  venous  vafcu- 
larity  after  artificial  or  accidental  infarCtion  of  the 
blood,  or  by  a fuccefsful  injection  from  the  fuperior 

cava  -t 
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cava  ; although  the  very  great  vafcularity  of  this  coat 
was  known  to  our  oldeft  writers,  yet  the  appearance 
of  thefe  veflels,  when  empty,  has  deceived  many. 
Morgagni  * and  Maitre-jean,  have  -defcribed  fibres 
which  they  affirm  to  be  diflindt  from  the  veflels,  but 
which  prove  to  be,  in  fadl,  the  appearance  prefented 
by  the  collapfed  veflels. 

The  great  peculiarity  of  the  choroid  coat,  is  its  be- 
ing a fecreting  membrane  ; by  which  I mean,  that 
the  pigmentum  nigrum  which  is  applied  to  the  medul- 
lary lamina  of  the  retina  being  a fecretion,  the  choroid 
coat  has  neceflarily  that  peculiar  ftrudture  of  veflels 
which  belongs  to  the  fecreting  membrane.  This  flruc- 
ture  has  enabled  anatomifts  to  tear  it  into  laminae. 
For  that  part  of  the  choroid  coat  next  the  fclerotic 
coat,  is  merely  a vehicle  of  veflels  and  nerves,  and  is 
a tiflue  of  them  connected  by  very  fine  cellular  mem- 
brane. The  internal  part,  again,  is  organized  into  a 
fecreting  furface,  and  is  the  tunica  Ruyfchiana.  I con- 
ceive, that  the  divifion  into  the  choroid  coat  and 
tunica  Ruyfchiana,  is  warranted  from  the  nature  of  the 
membrane,  as  the  divifions  of  the  coats  of  the  intef- 
tines  are. 

Morgagni  fays,  that  from  his  earlieft  youth,  he  had 
many  proofs  that  the  choroid  coat  was  not  Angle  in 
brutes ; he  aflerts,  alfo,  that  Francifcus  Silvius  and 
Guenellonius  had  demonftrated  the  double  laminae  of 
this  membrane  before  Ruyfchf.  Certain  it  is,  that 
Ruvfch  was  not  fo  fortunate  in  aferibing  a ufe  to  this 

, * Morgagni  Ep: ft.  Anat.  xvii.  2. 

•j-  Idem.  ibid.  3. 

tunica 


OF  THE  COATS  OF  THE  EYE.  255 

tunica  Ruyfchiana.  He  fappofed  that  it  gives  ftrength 
to  the  choroid  coat,  and,  by  bringing  a greater  afflux 
of  arterial  blood,  fupplies  the  neceflary  heat  to  the 
othenvife  cold  humors  *. 

Tapetum.  The  internal  furface  of  the  choroid 
coat  has  been  long  called  tapetum,  from  its  villous  or 
fleecy  appearance,  when  feen  through  the  microfcope. 
This  furface  in  the  adult  is  of  a brown  colour  ; in  very 
young  fubje&s  it  is  red  and  bloody ; and,  when  mi- 
nutely injected,  it  is  like  fcarlet  cloth.  It  is  by  this 
vafcular  furface  or  tapetum  that  the  black  pigment, 
which  is  laid  under  the  expanded  retina  in  the  human 
eye,  is  fecreted. 

The  pigmentum  nigrum.  The  pigmentum  ni- 
grum is  the  black  or  deep  brown  mucous  fubftance 
which  lies  between  the  choroid  coat  and  retina.  It  is 
of  a nature  to  be  walhed  away  with  a little  water  and 
a foft  pencil  f.  This  brown  taint  pervades  the  whole 

texture 


* Qhod  ad  ufum  tunicas  Ruyfchianae  attinet  crediderim  hanc  tu- 
nicam  inter  ceteros  ufus  effe  deftinatam,  non  folum  ad  robur  cho- 
roideae,  verum  etiam  ut  a fanguinis  arteriofi  majori  copia  requefitus 
calor  tribus  humoribus  natura  frigidis  conciliaretur.  Ruyf.  Refponf. 
ad  Chrift.  Wedelium,  p.  14. 

f I cannot  conceive  how  this  matter  fhould  be  confounded  with 
the  tapetum  or  tapis,  which,  as  the  name  implies,  is  the  villous  fur- 
face of  the  choroid  coat.  Tapetum  is,  properly,  cloth  wrought  with 
various  colours  ; and  the  analogy  was  firft  ufcd  by  the  French  Aca- 
demicians, in  their  account  of  the  difie&ion  of  a lionefs.  “ The 
“ membrane  which  is  put  into  the  bottom  of  the  eye,  and  laid  on 
“ the  choroides,  which  we  call  the  tapetum,  was  of  an  Ifabella  colour, 
“ intermixed  with  a greenifh  blue.  It  was  eafily  feparable  from  the 
choroides,  which  remained  entire,  with  its  qrdinary  thicknefs, 

“ after 
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texture  of  the  choroid  coat.  This  matter  is  in  imme- 
diate contact  with  the  medullary  pulp  of  the  optic 
nerve.  Its  ufe  is  apparently  to  ftifle  the  rays  of  light 
after  they  have  impinged  on  the  ienfible  furface  of  the 
retina ; for  we  know  that  blacknefs  is  owing  to  the 
abforption  of  the  light,  as  whitencfs  and  colour  is  the  re- 
flection of  it  from  the  furface  of  bodies.  The  dark 
colour  of  the  fecreted  pigment  of  the  choroid  coat  is, 
in  fome  meafure,  peculiar  to  thofe  animals  which  fee 
in  the  brighteft  light  of  day ; but  is  wanting,  or  of  a 
bright  reflecting  green  or  filvery  whitenefs,  in  fuch  as 
prowl  by  night.  The  natural  conclufion,  therefore,  is, 
that  the  pigmentum  nigrum  fubdues  the  intenfity  of  the 
impreflion,  while  the  reflecting  colours  of  the  furface 
in  animals  which  fee  in  the  night,  ftrengthens  the  effect 
of  the  light  pn  the  furface  of  the  retina,  by  repelling 
it.  As  fifljes  have  the  other  provifions  for  feeing  in  an 
obfcure  light,  they  have  alfo  this  of  the  reflecting  fur- 
face of  the  tapetum : as  it  is  a fecretion  of  the  villous 
furface  of  the  choroid,  we  fee  why  it  becomes  fome- 
what  deficient  in  old  men,  and  fometimes  wanting  in 
the  degenerate  varieties  of  animals ; when  entirely  de- 
ficient, the  blood  circulating  in  the  veffels  of  the  cho- 
roid coat  gives  a livid  rednefs  to  the  reflections  from 
the  bottom  of  the  eye *  *. 

Finally, 


**  after  that  we  had  taken  away  the  membrane  which  forms  the  ta- 
“ petum.”  The  explanation  of  this,  I fuppofe,  will  be  found  in 
Morg.  Epift.  An.  xvii.  3. 

* As  the  pigmentum  nigrum  is  a fecretion,  we  fhall  not  be  fur- 
prifed  to  find  it  become  deficient  in  the  commencement  of  fome 
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Finally,  in  regard  to  the  choroid  coat,  we  have  to 
underftand  that  it  confifts  of  two  laminte  : the  outer, 
and  that  which  is  next  to  the  fclerotic  coat,  being  the 
proper  choroid ; the  internal  lamina,  the  tunica  Ruyfchi- 
ana : that  on  the  furface  of  the  tunica  Ruyfchiana, 
there  is  a pile  or  fleece,  which  is  called  tapetum  : and, 
lafdy,  that  the  fecretion  of  this  inner  furface  is  a pig- 
ment, which,  in  the  human  eye,  has  the  appropriate 
name  of  pigmentum  nigrum  ; but,  in  many  animals,  it 
is  of  a filver,  golden,  or  Ifabella  colour  ; though,  in 
my  apprehenfion,  the  colour,  in  all  thefe  varieties,  de- 
pends Hill  upon  a peculiar  fecreted  matter. 


OF  THE  CILIARY  PROCESSES. 

The  ciliary  precedes  are  formed  of  the  anterior 
margin  of  the  choroid  coat ; they  give  the  appearance 
as  if  the  choroid  coat,  at  the  anterior  part,  were  folded 
inward  to  the  margin  of  the  chriflalline  lens ; and,  as 
if,  to  accommodate  it  to  this  hidden  inflection,  it  had 
been  plated,  and  not  regularly  contrafled ; at  lead, 
this  is  much  the  appearance  of  the  circle  of  ciliary  pre- 
cedes, when,  after  cutting  acrofs  the  eye,  we  look  from 
behind  upon  the  lens  in  its  natural  fttuation.  In  this 
view,  we  find  the  pigmentum  nigrum  of  the  choroid 
coat  continued  over  the  ciliary  procefles,  which  gives 


difeafes  of  the  eye.  This  is  known  by  the  pofiibility  of  feeing  to 
the  bottom  of  the  eye  : that  is,  the  choroid  coat  becomes  a refledt- 
ing  furface,  and  throws  out  the  beams  like  a cat’s  eye.  See  Med. 
Obfer.  and  Enquiries,  voLiii.  p.  124, 


to 
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to  them  the  appearance  of  the  regular  plicse  of  the 
choroid  coat,  converging  to  the  edge  of  the  lens,  and 
forming  altogether  a difk  round  it. 

When  the  black  paint  on  the  ciliary  procefles  is  a 
little  wafhed  away,  and  when  we  attentively  examine 
this  part,  we  find  the  ciliary  procefles  to  be  adually 
little  oblong  plicse,  which  gradually  arife  from  the  cho- 
roid coat  at  the  angle  of  its  infledion,  and  terminate 
abruptly,  approximating,  but  not  attached, to  the  margin 
of  the  lens.  When  the  paint  is  wafhed  entirely  away, 
the  whole  circle  of  thefe  proceflTes  appears  evidently  to 
be  the  continued  choroid  coat. 

When  not  injected,  the  ciliary  proceflTes  are  pale  and 
Ioofe  ; but  when  minutely  injected,  they  take  a perfed 
fcarlet  colour  : they  referable,  in  their  uninjeded  ftate, 
the  valvular-like  doublings  of  the  vilous  coat  of  the 
flomach  and  inteftines.  Before  the  choroid  coat  is  in- 
fleded  towards  the  lens,  in  the  form  of  ciliary  pro- 
ceflfes,  it  forms  a firm  adhefion  to  the  fclerotic  coat 
near  the  circular  margin  of  the  cornea,  and  at  the  fame 
time  is  united  firmly  to  the  root  of  the  iris.  From  this, 
the  proceflTes  tend  inward,  and  a little  backwards ; and 
are,  at  their  internal  extremities,  detached  from  the 
iris ; nor  are  they  attached  to  the  margin  of  the  lens, 
but  are  Ioofe  and  floating. 

When  the  vitrious  humor  and  lens  fall  out  from  the 
anterior  fegment  of  the  eye,  we  find  that  the  plicae  or  cili- 
ary procefles  have  left  their  impreflion  on  the  anterior 
furface  of  the  vitreous  humor,  and  alfo  on  the  inter- 
mediate expanfion  of  the  retina  which  extends  before 
the  membrane  of  the  vitreous  humor.  This  circular 
impreflion  of  the  ciliary  procefles  is  called  by  Haller, 

Arise 
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{Iris  retins  fubjeftae  ligamento  ciliari  * * * §.  I have  called 
this  impreffion  hai.o  signatus,  becaufe  it  is  formed 
of  a circle  of  radiations,  formed  by  the  impreffion  of 
the  ciliary  proceffes,  and  is  not  peculiar  to  the  re- 
tina, but  the  retina  again  makes  its  impreffion  on  the 
membrane  of  the  vitreous  humor.  The  furrows  and 
doublings  of  the  anterior  part  of  the  retina,  formed  by  the 
impreffion  of  the  ciliary  proceffes,  Dr.  Monro  has  called 
the  ciliary  proceffes  of  the  retina  ; but,  for  my  part, 
I think  this  a term  likely  to  confound  and  millead  a 
Undent ; and  we  might  as  well  fpeak  of  the  ciliary  pro- 
ceffes of  ths  vitreous  humor,  or  of  the  membrane  of  the 
vitreous  humor,  fince  they  alfo  take  the  impreffion  of 
the  ciliary  proceffes  t- 

When  the  vitreous  humor  and  lens  are  taken  out  of 
the  coats,  we  fee  alfo  that  the  ciliary  proceffes  have 
left  the  ftain  of  the  fuliginous  paint  §.  This  it  is  necef- 
fary  to  remark,  fince  I have  feen  Undents  confound 
this  mark  with  the  ciliary  proceffes  themfelves.  The 
ciliary  proceffes  are  of  a moll  elegant  vafcular  ftruc- 
ture.  Their  contorted  arteries  are  beautifully  repre- 
fented  in  Zinn’s  figure.  He  traces  them  from  the  ex- 

* Fafcie  vii.  icon.  ocul. 

•f  Window  ufes  the  term  fulci  ciliares,  for  the  impreffion  on  the 

vitrious  humor.  Zinn  calls  this  corona  ciliaris,  after  Camper  : he 
•lefcribes  them  well,  p.  75. 

§ See  Morgagni  Epift.  Anat.  xvii.  n.  13.  and  Ruyfch  alfo,  “ Non- 
auili  pro  prcceffu  ciliari  agnofcunt  pullas  pigmenti  nigri  reliquias, 
membranuhe  tenuiffimae  humoris  chriftallini  & vitrei,  & quafi  fibres 
mentientes  oculo  fc.  aptrto,  humoribufque  exemptis ; hse  autem  nil 
font  nifi  avulfe  particuls  pigmenti  nigri.”  Ruyfch.  Thef.  An.  ii. 
Aff.  t.  N°  xv. 
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treme  branches  of  the  choroid  coat ; but,  of  their 
veins,  he  fays  nothing  further  than  that  they  are  con- 
tinued from  the  branches  of  the  vafa  vorticofa,  or  veins 
of  the  choroid  coat.  The  points  of  the  ciliary  proceffes 
are  not  attached  to  the  lens,  but  float  loofe  in  the  pof- 
terior  chamber  of  the  aqueous  humor  * ; but  at  a little 
diftance  from  their  points,  they  adhere  to  the  retina, 
where  it  is  continued  over  the  anterior  part  of  the  vi- 
treous humor.  Through  this  attachment  only,  are 
they  connected  with  the  lens ; for,  as  we  fhall  find 
prefently,  the  retina  (as  a membrane,  but  not  as  the 
fenfible  retina)  is  continued  over  the  chriftalline 
lens  f. 

The  ciliary  proceffes,  collectively,  form  a circle 
round  the  lens,  which  I call  corona  ciliaris.  This 
circle  forming  a perfectly  opaque  partition,  which 
ftifles  all  rays  that  might  otherwife  be  tranfmitted  by 
the  fide  of  the  lens.  The  corona  ciliaris,  or  ciliary 
circle,  no  doubt,  ferves  at  the  fame  time  as  a connexion 
between  the  outer  and  ftrong  coats  of  the  eye  and  the 
tranfparent  coats  and  humors ; for,  it  is  to  be  obferved, 
that,  excepting  the  connexion  which  naturally  exifts 
betwixt  the  optic  nerve  and  retina,  this  flender  hold 
which  the  ciliary  proceffes  take  of  the  expanded  retina, 
is  the  only  attachment  betwixt  the  humors  of  the  eye 
and  the  proper  coats. 

* This  was  demonftrated  in  a particular  manner  by  Ruyfch  and 
Morgagni. 

■f  Zinn  and  other  later  writers  have  entertained  the  idea,  that 
the  adhefion  of  the  ciliary  proceffes  to  the  membranes  covering  the 
vitreous  humor  is  by  a kind  of  gluing,  rather  than  a union  by  cel- 
lular membrane.  See  Zinn,  p.  75. 


In 
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In  regard  to  the  names  appropriated  to  this  part  of 
the  eye,  there  is  more  confufion  than  it  is  poffible  to 
believe.  It  is  neceffary  to  attend  to  this  ambiguous 
ufe  of  terms,  elfe  we  fhall  be  in  danger  of  mifunder- 
flanding  our  befh  authors.  Vefalius  confiders  the  whole 
as  a feptum  betwixt  the  vitreous  and  pofterior  chamber 
of  the  aqueous  humor  ; but  he  feems  to  find  much 
difficulty  in  giving  it  an  appropriate  name  * **.  Fallopius 
and  Morgagni  f ufe  the  term  corpus  ciliare  for  the 
whole  circle  of  the  proceffes,  and  in  the  fame  fenfe 
that  I have  ventured  to  ufe  corona  ciliaris.  It  is  a 
name  which  conveys  the  idea  neither  of  the  ffiape  nor 
of  the  fubflanre  of  the  thing  meant.  Ruyfch  makes 
great  confufion  by  his  ufe  of  terms  \ the  corona  ciliaris, 
or  ciliary  body,  he  calls  the  ligamentum  ciliare  ; and 
the  lines  on  the  back  furface  of  the  iris,  he  calls  pro- 
ceffus  ciliaris  mufculofus ; or,  rather,  he  means. by  this, 
the  ftraight  fibres  of  the  iris  J.  Duverney,  with  Ruyfch 
and  Winflow,  following  Fallopius,  calls  the  corona 
ciliaris  alfo  ligamentum  ciliare.  But  the  ciliary  li- 


* “ Neque  mihi  ullum  occurrit  nomen  quod  ipfi  aptius  indam 
“ quam  tunicas  : aut  ft  voles,  inter ftiti i vel  fepti  inter  vitreum 

**  humorem  & eum  quem  albugineum  nuncubamus  repofiti.” 
Vefal.  vol.  i.  p.  558. 

f Epift.  Anat.  xvii.  ix. 

% Ruyfch  has  this  expreffion ; “ Ligamentum  ciliare  neutiquam 
effe  confiderandum  tanquam  mufculum  ad  pupillse  et  humoris  criftal- 
lini  motum  deftinatum,  totumque  hoc  negotium  perfici  a procelfu 
ciliari  ut  et  a circulo  mufculari  pofterius  in  confinio  pupills  lito.,, 
Thes.  Anat.  ii.  xv.  See  alfo  the  explanation  of  fig.  iv„  of  this  The- 
faurus,  where  we  have  “ Iris  enim  eft  facies  exterior,  proceffus  lig. 
ciliaris  facies  interior. 


Vol.  ni. 
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gament  is  ufed  by  others  in  a widely  different  fenfe,  viz. 
for  the  circular  root  of  the  ciliary  body  and  iris,  the 
anulum  album  cellulofum,  or  the  frenula  membranofa 
of  Zinn.  By  Hovius,  what  I have  called  halo  figna- 
tus,  is  called  ligamentum  ciliare.  In  Haller’s  fifth 
figure  of  the  eye,  this  circular  root  of  the  ciliary  pro- 
ceffes,  is  called  orbiculus  ciliaris.  Maitre-jean,  Haller, 
and  others,  call  the  whole  body,  or  corona,  the  ciliary 
circle.  M.  Ferrein,  Lanneau  de  la  Choroide,  and  M. 
Lieutaud,  denominated  the  ciliary  proceffes  “ rayons 
<c  ciliares,”  and  the  root  of  the  corona  ciliaris  and 
iris,  “ plexus  ciliaris.” 
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CHAP.  III. 

OF  THE  IRIS. 

T he  iris  is  the  coloured  circle  which  furrounds  the 
pupil,  and  which  we  fee  through  the  tranfparent  cor- 
nea of  the  eye.  It  is  a membrane  hung  before  the 
crillalline  lens  *.  It  is  as  if  perforated  in  the  middle  j 
and  this  hole  in  the  middle  of  the  iris  is  the  pupil ; and 
through  the  pupil  only  can  the  rays  be  tranfmitted  to 
the  bottom  of  the  eye.  When  we  hear  of  the  dilata- 
tion and  contra&ion  of  the  pupil,  we  have  to  under- 
Iland  the  attion  of  the  iris,  which,  by  polfeffing  the 
power  of  contracting  and  relaxing,  holds  a controul 
over  the  quantity  of  light  tranfmitted  to  the  bottom  of 
the  eye.  For  by  the  extenfion  of  this  membrane,  the 
diameter  of  the  pupil  is  diminifhed,  and,  by  contrac- 
tion of  the  membrane,  it  is  dilated.  This  motion  of 
the  iris,  and,  confequently,  the  fize  of  the  pupil,  is 
connected  with  the  fenfation  of  the  retina  ; by  which 

* Window  and  Haller,  and  mod;  of  the  old  anatomifts,  call  this 
uvea  ; but  mod;  of  the  modern  anatomifts  follow  Zinn  and  Lieu- 
taud,  in  calling  it  iris ; though  Lieutaud  and  others  called  the  an- 
terior furface  only  iris,  while  they  ftill  continued  to  call  this  perfo- 
rated membrane  choroides,  or  uvea.  See  Lieut,  p.117.  Again, 
others  call  the  pofterior  furface  of  the  iris  uvea,  from  its  likenefs  to 
the  dark  colour  of  a raifin ; and  the  word  iris  is  borrowed,  I fuppofe, 
from  the  varied  colours  of  the  rainbow.  - 

"T  t means? 


OF  THE  I RTS. 


264 

means,  in  difeafe  of  internal  parts  of  the  eye,  it  is  often 
an  index  to  us  of  the  flate  of  the  nerve,  and  of  the 
polllbility  of  giving  relief  by  operation. 

The  iris  and  corona  ciiiaris,  or  ciliary  proceffes,  are, 
in  general,  oonfidered  as  being  the  two  laminae  of  the 
choroid  coat  continued  forward  and  fplit : The  inter- 
nal lamina  of  the  choroid  forming  the  corona  ciiiaris, 
and  the  outer  one  forming  the  iris.  The  former  I was 
willing  to  confider  as  the  anterior  margin  of  the 
choroid  coat,  becaufe  it  has  no  diftinCl'ion  in  its  ftruc- 
ture  from  that  ccat ; but  the  iris  I cannot  confider  as 
the  continued  choroid  coat : in  the  jirjl  place,  becaufe 
I have  found  it  fall  out  a perfect  circle  by  maceration  ; 
fecondly , becaufe  it  has  no  refemblance  in  ftructure  to 
the  choroid  coat ; and,  chiefly,  as  by  its  power  of  con- 
tracting, it  fhows  a widely  different  character  from  any 
of  the  other  membranes  of  the  eye. 

The  outer  furface  of  this  circular  membrane  gives 
the  colour  to  the  eye  during  life ; and  from  its  beauti- 
ful and  variegated  colours,  it  has  gained  to  the  whole 
membrane  the  name  of  iris.  Haller  and  Zinn,  nearly 
at  the  fame  time,  explained  the  caufe  of  this  coloured 
iris,  which  had  been,  till  then,  fuppofed  to  be  occa- 
fioned  by  the  refraction  of  the  light  amongft  its  ftrise 
and  fibres. 

When  this  membrane  is  put  in  water,  and  examined 
with  the  microfcope,  its  anterior  furface  is  feen  to  be 
covered  with  minute  villi.  The  fplendid  colouring  of 
the  iris  proceeds  from  the  villi ; but  by  beginning  pu- 
trefaction, the  fplendid  reflection  fades,  as  the  brilliant 
furface  of  the  choroid  of  brutes  is  loft  by  keeping. 
For  this  reafon,  I imagine  the  colour  and  brilliancy  of 

the 
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die  iris  to  depend  on  the  fecretion  of  thefe  villi.  But 
the  colour  of  the  iris  depends,  in  a great  meafure,  on 
the  black  paint  upon  its  pofterior  furface  fhining  through 
it ; and  the  black  and  hazzel- coloured  iris  is  owing  to 
the  greater  degree  of  tranfparency  of  the  iris,  which 
allows  the  dark  uvea  to  fhine  through  it. 

The  iris  is  acknowledged  to  be  the  mod  acutely 
fenfible  part  in  the  body.  We  have,  then,  to  expect  in  its 
compofition,  mufcular  fibres,  and  to  account  for  its  acute 
irritability  and  fympathy,  by  a profufion  of  nerves : again, 
as  the  power  of  the  mufcular  fibre,  and  the  fenfibility 
of  the  nerve,  are  both,  in  feme  meafure,  indebted  to 
the  circulation  of  the  blood,  we  may  expert  to  find 
alfo  a profufion  of  veffels  in  the  iris.  In  all  thefe  re- 
fpects,  we  fliall  find  the  iris  to  be  an  object  of  admi- 
ration. 

-OF  THE  MUSCULAR  FIBRES  OF  THE  IRIS. 

It  is  evident  from  a note,  under  the  head  corona 
ciliaris,  that  Ruyfch  had  obferved  two  fets  of  mufcular 
fibres  in  the  iri$ ; for,  under  the  name  of  ciliary  liga- 
ment, he  deferibes  a fet  of  radiated  fibres  which  go 
from  the  ciliary  procefies  towards  the  circular  margin 
of  the  pupil : he  obferved  alfo,  the  circular  or  orbicu- 
lar fibres  which  run  round  the  margin  of  the  pupil. 
Window  fays,  that  between  the  two  laminae  of  the  uvea 
(viz.  iris)  we  find  two  thin  planes  of  fibres,  which  ap- 
pear to  be  fleihy : the  fibres  of  one  plane  orbicular, 
and  lying  round  the  circumference  of  the  pupil,  and 
thofe  of  the  other  being  radiated  5 one  extremity  of  it 
being  fixed  to  the  orbicular  plane,  the  other  to  the 
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great  edge  of  the  uvea.  Zinn  defcribes,  with  much 
minutenefs,  radiated  fibres  (on  the  anterior  furface  of 
the  iris),  but  does  not  confider  thefe  as  mufcular  fibres ; 
and  he  confefles,  that  he  could  not  obferve  the  orbicular 
rnufcle  which  Maitre-jean  and  Ruyfch  had  painted. 
Even  in  owls  and  other  creatures,  having  a flrong  iris, 
he  could  not  difcover  an  orbicular  mufcle ; nor  wrere 
Haller  and  Morgagni  more  fuccefsful  in  this  invefli- 
gation  *.  Wrifberg  alfo  affirms,  that  no  mufcular  fibres 
could  be  feen  in  the  iris  of  the  ox.  Dr.  Monro,  on 
the  other  hand,  adheres  to  the  opinion  of  the  mufcu- 
larity  of  the  iris : he  defcribes  minutely  both  the  radi- 
ated and  fphinCter  fibres.  Wrifberg  and  others  have 
thought  they  found  fufficient  proof  againfl  the  mufcu- 
larity  of  the  iris,  in  the  fact  of  its  not  contracting  when 
the  light  falls  upon  its  furface.  To  this  Dr.  Monro 
anfwers,  that  the  colour  or  paint  upon  the  iris  muff, 
like  a cuticle,  prevent  the  light  from  irritating  the  iris, 
I cannot  think  that  this  circumftance  fhould  prevent 
the  excitement  of  the  iris.  The  retina  is  in  a peculiar 
manner  fufceptible  of  the  impreffion  of  light ; but  we 
cannot  wonder  that  light  fhould  not  (Emulate  a mufcle 
to  contraction,  when  we  have  every  proof  that  it  has  no 
effect  on  the  molt  delicate  expanded  nerve  of  the  other 
fenfes. 

That  the  iris  is  to  be  affedted  only  through  the  fen- 
fation  of  the  retina,  or  perhaps  rather  the  effedt  com- 
municated to  the  fenforium,  we  have  fufficient  proof. 

* See  Zinn,  p.  89  and  90.  Morgagni.  Epift.  Anat.  xvii.  § 4. 
Haller  and  Ferreiri  attribute -the  motion  of  the  iris  to  an  afflux  of 
humors  in  its  veffels. 
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l have*  in  couching,  repeatedly  rubbed  the  fide  of  the 
needle  againft  the  iris  without  exciting  any  motion  in 
it : I have  feen  it  pricked  flightly  by  the  needle  with- 
out its  fhowing  any  fign  of  being  irritated  ; nay,  what 
was  too  a convincing  proof,  I have  feen  it  cut  by  fall- 
ing before  the  knife  in  extrading  the  cataract  : In 

this  lafh  inftance,  far  from  being  itimulated  to  contrac- 
tion, it  hung  relaxed  *. 

It  is  evident,  then,  that  no  common  flimulus,  imme- 
diately applied  to  the  iris,  has  any  fenfible  efted  in  ex- 
citing it  to  contradion  ; and  that  it  is  fubject  only,  in 
a fecondary  way,  to  the  degree  of  intenfity  of  light 
admitted  to  the  retina.  The  movement  of  the  iris  is 
in  general  involuntary ; but  terror  and  hidden  fright 
affed  it.  In  fome  animals,  particularly  in  the  parrot, 
it  is  a voluntary  mufclef.  As  an  objed,  upon  which 
we  look,  approaches  the  eye,  the  pupil  contrads, 
■which  is  an  effed  of  the  increafmg  intenfity  of  the 
light  reflected  from  the  objed ; for,  as  the  objed  ad- 

* This  fa  £t  deftroys  the  hypothecs  of  M.  Mery,  of  the  Royal  Acad, 
of  Sciences,  that  the  ftraight  fibres  of  the  iris  are  little  cavernous 
bodies,  and  that  the  adtion  of  the  light  upon  the  retina  fwelled  and 
elongated  them  fo  as  to  caufe  the  diminution  of  the  fize  of  the  pupil ; 
for,  by  this  cut,  they  mull  have  fallen  from  their  eredted  Hate,  and 
contradled  fo  as  to  have  dilated  the  pupil.  See  Acad.  Roy.  des  Sc. 
1704,  mem.  p.  261. 

-j-  When  a cat  is  roufed  to  attention,  as  by  the  fcratching  of  a 
moufe,  it  dilates  the  pupil,  which  allows  a llronger  imprefiion  on  the 
bottom  of  the  eye ; nay,  whenever  pufs  ftvuggles  violently  to  get 
loofe,  the  pupil  dilates,  which  may  fufficiently  account  for  M.  Mery’s 
cat  having  her  pupil  dilated  when  he  plunged  her  under  the  water. 
See  Acad,  Roy.  des  Sc.  1704,  mem.  261. 
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vances,  it  fills  a greater  fpace  in  the  fphere  of  vifion, 
and  of  courfe  more  rays  flow  from  it  into  the  eye. 

Nerves  of  the  iris.  The  iris  is  fupplied  with 
nerves  in  great  prcfufion.  They  are  derived  from  the 
long  ciliary  nerves  which  run  forward  betwixt  the 
cornea  and  choroid  coat  towards  the  common  root  of 
the  corona  ciliaris  and  the  iris.  They  there  divide, 
and  are  feen  to  pafs  in  numerous  branches  into  the 
fubftance  of  the  iris.  In  the  fubftance  of  the  iris,  the 
branches  of  the  nerves,  from  their  extreme  minutenefs, 
are  foon  loft  amongft  its  pale  fibres. 

Blood  vessels  of  the  iris.  I have  had  prepa- 
rations which  fhowed  fo  great  a degree  of  vafcularity  in 
the  iris,  that  I was  ready  to  believe  its  attion  to  be 
produced  entirely  by  a vafcular  ftru&ure  ; but  when, 
on  other  occafions,  my  admiration  was  excited  by  the 
profufion  of  nerves,  and  I was  led  to  obferve  that  in 
the  former  inilances  they  had  been  obfcured  by  the  in- 
jection, I could  not  but  allow  that  the  mufcular  fibres 
might  have  been  obfcured  as  the  nerves  were. 

There  are  four  arteries  fent  to  the  iris : two  long 
ciliary  arteries  which  take  a long  courfe  on  the  outfide 
of  the  choroid  coat,  and  two  Ieffer  and  anterior  arteries 
which  pierce  the  ligamentum  ciliare  from  without. 
Thefe  arteries  approach  the  root  of  the  iris  at  four  op- 
pofite  points,  and  branching  widely  form  a vafcular 
circle  round  the  root  of  the  iris,  viz.  the  larger  circle 
of  the  iris.  From  this  circle  branches  pafs  off,  which  run 
with  a ferpentine  courfe,  converging  to  the  edge  of  the 
iris : here  they  again  throw  out  inofculating  branches, 
which  form  a circle  furrounding  the  pupil,  but  at  fome 
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little  diftance  from  the  edge  of  the  iris — this  is  the  lefler 
circle  of  the  iris.  From  this  lelfer  circle  there  again 
proceed  minute  branches  towards  the  edge  of  the 
iris  *. 

The  veins,  which  intermingle  their  branches  with 
thefe  arteries,  pafs  fome  of  them  into  the  vafa  vorticofa 
of  the  choroid  coat,  and  others  take  a long  courfe  be- 
twixt the  choroid  and  fclerotic  coat,  accompanying  the 
ciliary  nerves,  whilft  fome  branches  pierce  the  fclerotic 
coat  at  the  root  of  the  iris,  and  become  fuperficial  upon 
the  fore  part  of  the  eye. 

* See  Ruyfch  Epift.  Anat.  prob.  xiii.  p.  31, 
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CHAP.  IV. 

PRACTICAL  REMARKS  DEDUCED  FROM  THE 
STRUCTURE  OF  THE  CHOROID  COAT  AND 
IRIS. 

The  choroid  coat,  ciliary  proceffes,  and  iris,  being 
the  moft  vafcular  parts  of  the  eye,  are  frequently  the 
feat  of  difeafe,  and  adminilter  to  the  diforder  in  all 
violent  internal  affedions  of  the  organ.  I had  always 
conceived  thefe  parts  to  be  chiefly  adive  in  the  car- 
cinoma of  the  bulb  of  the  eye,  and  I had  lately  an 
opportunity  of  obferving  this  in  diflfedion.  In  this 
difeafe,  there  is  firfl:  deep  pain  in  the  eye,  from  the 
inflammation  and  diforder  of  the  vafcular  coats ; and 
often  the  eflfed  of  the  increafed  adion,  within  the  eye, 
is  known  from  its  effeds  in  enlarging  the  veins  on  the 
furface  of  the  eye-ball.  Thefe  veflels  being  adive  in 
their  natural  (late,  are  very  apt  to  become  difeafed 
when  diflurbed  in  their  adion ; and  although  we  fre- 
quently fee  the  eye  quite  funk,  yet,  when  it  is  burlt, 
and  the  vafcular  coats  are  protuberant,  a cancerous 
ftate  of  the  eye  is  to  be  dreaded. 

When  the  eye  is  hurt  by  a blow ; when  inflam-i 
mation  fpreads  from  the  cornea  to  the  iris,  in  con- 
fequence  of  a fmall-pox  puftule ; when  an  ulcer  of 
the  cornea,  or  an  inciflon  of  it  dpes  not  heal  quickly, 
but  allows  the  aqueous  humor  to  difl.il  out,  and  con- 
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fequently  the  iris  to  fall  in  contact  with  the  cornea ; 
the  iris  adheres,  and  often  forms  flaphyloma.  Thus , 
we  find  flaphyloma  to  follow  the  operation  of  extracr 
tion,  in  confequence  of  the  iris  protruding  and  adher- 
ing to  the  wound : again,  in  flaphyloma  from  fmall- 
pox,  by  the  adhefion  of  the  iris  to  the  cornea,  while 
the  cornea  is  extending  and  perhaps  burfls,  the  iris 
mixes  with  the  cornea,  and  gives  the  ugly  black  and 
mixed  colours  of  this  difeafe.  I have  a preparation  in 
which  the  cornea  had  greatly  dilated  ; the  iris  is  ex- 
tended like  a black  net-work  upon  the  inner  furface  of 
the  cornea  ; and  in  the  ufual  place  of  the  iris,  the  ci- 
liary proceffes  are  to  be  feen.  The  iris  adheres  alfo  to 
the  capfule  of  the  lens,  which  is  behind  it,  and,  as  we 
fhall  prefently  fee,  clofe  upon  it.  I faw  it  in  one  in- 
flance,  adhering  fo  flrongly  to  the  cataradl,  that,  in 
attempting  to  deprefs  the  cataradl  with  the  needle,  the 
edge  of  the  iris  was  turned  over  and  depreffed  with  the 
needle,  and  the  regularity  of  the  pupil  was  deflroyed  ; 
of  courfe,  here,  there  could  be  no  permanent  depref- 
fion,  without  previoufly  cutting  this  adhefion. 

It  was  at  one  time  believed,  on  the  authority  of 
many  excellent  anatomifls,  that  the  veffels  of  the  iris 
were  colourlefs,  and  did  not  circulate  red  blood : 
after  what  has  been  faid,  it  is  fcarcely  neceffary  to 
mention  the  fallacy  of  this  opinion  *.  I have  feen  the 
jris  cut  and  bleeding,  though  not  profufely  as  I ex- 

* Dr.  Monro,  in  treating  of  this  fubjedl,  mentions  his  having  feen 
a net-work  of  veffels  covered  with  paint  darker  than  that  of  the  iris, 
and  extended  from  the  iris  upon  the  furface  of  the  lens ; and,  in 
another  in  fiance,  a net-work  of  filaments  puffing  quite  acrofs  the 
ipapil.  See  his  Differtations,  p.  108. 
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peded ; the  frnall  quantity  of  blood  foon  coagulated 
into  a dark  fpeck,  while  I expected  it  fhould  have  been 
effufed  in  the  aqueous  humor. 

There  is  a circumllance  in  the  operation  of  extrad- 
ing the  catarad  which  I have  feen  little  attended  to, 
and  yet  it  is  fufficiently  evident.  When  the  cornea 
has  been  cut,  operators,  difappointed  in  not  finding 
the  catarad  protruded,  keep  the  eye  flaring  in  the 
light,  and  prefs  the  ball  of  the  eye  ; but  while  the  eye 
is  thus  expofed  to  the  excitement  of  the  light,  the  pupil 
is  contraded,  and  the  lens  propelled  by  the  adion  of 
the  mufcles ; and,  flill  more,  by  the  preflure  made  on 
the  eye-ball,  is  in  danger  of  burfling  through  and  tear- 
ing the  iris.  The  bell  operators  have  been  in  the 
cuflom  of  fhutting  the  eye-lids  the  inflant  the  incifion 
was  made  in  the  cornea  *,  by  this  means,  the  eye  is  for 
a time  fupported  in  fome  degree  during  the  violent 
fpafm  of  the  redi  mufcles,  and  the  iris  being  allowed 
to  dilate,  the  lens  is  protruded  into  the  anterior  cham- 
ber of  the  aqueous  humor  through  the  pupil,  and  is 
ready  to  flip  from  under  the  cut  cornea,  when  the 
eye-lids  are  again  opened.  By  this  means,  if  the  in- 
ciflon  of  the  cornea  is  of  the  proper  extent,  the  lens  is 
not  extruded,  but  is  protruded by  the  adion  of  the 
mufcles  of  the  eye. 

It  is  very  neceffary  for  us  to  remember,  that  all  the 
parts  of  the  eye  in  themfelves  extremely  delicate,  are 
kept  in  their  relative  places,  not  by  adhefions,  but  by 
the  complete  fupport  they  derive  from  the  globular 
Torm  of  the  eye,  and  by  the  flrength  of  the  outer  coat 
or  fclerotic  and  cornea.  To  this,  it  is  particularly  ne- 
eeflfary  to  attend,  in  the  operation  of  the  extradion  of 

the 
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the  catarad ; for,  as  foon  as  the  aqueous  humor  is 
evacuated,  the  uniform  refiftance  of  the  coats  of  the 
eye  is  deftroyed,  and  the  mufcles  furrounding  the  eye^ 
ball  force  all  the  humors  towards  the  incifion.  It  is 
this  circumftance  which  brings  the  iris  into  great  dan- 
ger of  being  cut  when  the  knife  is  too  narrow  to  make 
the  incifion,  at  once,  by  pufhing  it  through  the  cornea 
with  an  uninterrupted  motion  of  the  fingers.  For, 
when  the  knife  is  not  broad  enough  to  cut  kfelf  out  by 
moving  it  uniformly  along,  the  aqueous  humor  efcapes 
in  the  endeavour  to  cut  downwards,  and  the  iris  is  pro- 
truded fo  as  to  fall  under  the  edge  of  the  knife  ; nay, 
with  a good  knife,  and  of  a fiiape  to  cut  itfelf  out,  and  at 
the  fame  time  adapted  to  make  a cut  in  the  cornea  fuf- 
ficient  to  allow  the  efcape  of  the  lens,  I have  feen,  in  con- 
fequence  of  a hefitating  manner  of  introducing  the  knife, 
the  aqueous  humor  fuffered  to  efcape.  Now,  obferve 
the  confequence  of  this : — The  lens  being  pufhed  out- 
wards by  the  contradion  of  the  mufcles  on  the  eye -ball, 
towards  that  point  at  which  the  continuity  and  con- 
fequent  uniform  refi fiance  of  the  coats  were  broken, 
the  margin  of  the  iris  was  forced  under  the  edge  of  the 
knife  and  cut,  as  I have  here  reprefented. 
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A very  particular  effed  of  this  cut  upon  the  margin 
of  the  iris  is  to  be  obferved — When  the  incifion  has 
been  happily  done,  the  lens  is  protruded  uniformly 
through  the  pupil  ; but  when  the  iris  was  cut,  as  now 
explained,  the  edge  of  the  lens,  oppofite  to  the  part  of 
the  iris  which  was  cut,  was  forced  forward ; the  lens 
was  turned  fide-ways,  without  being  entirely  difplaced  ; 
and  a great  part  of  the  vitreous  humor  was  allowed 
to  efcape. 
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CHAP.  V. 

©F  THE  RETINA,  AND  DIGRESSION  CONCERNING 
THE  SEAT  OF  VISION. 

The  term  retina  has,  in  a modern  publication,  been 
objected  to,  as  improperly  applied  to  the  inner  coat  of 
the  eye.  Such  a term,  it  has  been  faid,  may  well  be 
applied  to  the  nerve  expanded  on  the  lamina  fpiralis  of 
the  cochlea,  becaufe  it  is  there  formed  into  an  intricate 
plexus  by  innumerable  joinings  and  feparations  of  its 
component  parts ; but  ufed  for  the  expanded  nerve  of 
the  eye,  the  term  retina  is  thought  improper  *.  We 
muft  look  for  the  refemblance,  however,  which  jufti- 
fies  this  term,  not  in  the  medullary  matter  of  the 
nerve,  but  in  its  veiTels.  “ Hanc  figuram  egregie  re- 
“ praefentat  di£la  tunica  retina  cum  arteriolae  ceracea 
“ materia  funt  repletae  f.” 

The  retina  is  the  expanfion  of  the  optic  nerve ; the 
immediate  feat  of  fenfation,  and  the  moft  internal  of 
thofe  membranes  which  are  called  the  coats  of  the  eye. 
It  has  been  already  obferved,  that  there  is  a diftin&ion 
betwixt  a nerve  in  its  courfe  from  the  brain  to  the 
organ  of  fenfe.,  and  where  it  is  actually  expanded  and 
adapted  to  the  reception  of  the  external  impreflion. 
Before  the  optic  nerve  has  perforated  the  fclerotic  coat 

* Dr.  Monro’s  ^to  Treatifes. 

f Ruyfch.  Epift.  Anat.  xiii.  p.  1 4..  Quemobrem  fervare  adhuc 
retinas,  appellationem  ft  non  ex  fibrarum  ut  certe  ex  vaforum  im- 
plicatione,  &c.  Morgagni  Epift.  Anat.  xvii.  § 43, 
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of  the  eye,  it  is  furrounded  with  a firm  {heath ; and  its 
fubftance  is  evidently  compofed  of  bundles  of  fibres, 
though  not  fo  coarfe,  yet  like  thofe  of  the  nerves  in 
the  other  parts  of  the  body.  The  opacity  of  the  nerve 
makes  it  have  little  the  appearance  of  vafcularity,  but 
when  the  body  of  the  nerve  is  made  tranfparent,  it  be- 
comes  like  a red  cord  ; fo  necelfary  is  it  that  the  me- 
dullary fubftance  of  the  nerve  be  fupplied  with  blood. 

The  ftronger  {heath  which  furrounds  the  body  of 
the  optic  nerve  is  loofe,  and  may  be  feparated  into  la- 
mellae. There  is  a more  delicate  membrane  which  im 
mediately  adheres  to  the  furface  of  the  nerve ; and  its 
fubftance  is  formed  into  the  minute  fafciculi  which  give 
it  the  fibrous  appearance  by  a ftill  firmer  intertexture 
of  membrane.  This  interwoven  membrane  proceeds, 
with  the  retina,  into  the  eye ; the  other  {heaths  are  re- 
flected off,  and  unite  with  the  fclerotic  coat.  Some 
little  way  from  the  back  part  of  the  eye,  the  arteria 
centralis  retinae  pierces  the  {heath  of  the  nerve;  plunges 
into  the  centre,  and  pafies  into  the  eye  along  with  it. 
If  the  optic  nerve  be  cut  near  to  the  eye,  the  open 
mouth  of  this  fmall  artery  may  be  feen ; but  if  we  make 
our  fe&ion  fome  way  removed  from  the  back  of  the 
eye,  it  will,  of  courfe,  not  be  feen.  The  artery  con- 
tracting and  leaving  a fpace  in  the  centre  of  the  nerve 
when  thus  cut,  (or  perhaps  it  was  the  open  mouth  of 
the  artery  itfelfj,  was  obferved  by  the  ancients,  and 
by  them  called  the  porus  opticus,  becaufe  they  were 
ignorant  of  this  central  artery  of  the  retina  *. 

* Porum  opticum  Herophilus  et  omnis  ab  ca  antiquitas  dixit^ 
foramen  nempe  quod  in  diffefto  nervo  de  vacua  arteria  fupereft. 
Hall.  Arter.  Ocul.  Hift.  p.  42. 

Where 
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Where  the  optic  nerve  is  about  to  enter  into  the 
ball  of  the  eye,  it  is  much  diminifhed  in  diame- 
ter ; it  is  contracted  and  condenfed,  and,  at  the  fame 
time,  lays  afide  the  ftrong  coats.  The  proper  nerve 
then  perforates  a cribriform  lamina  in  the  fclerotic 
coat.  Within  the  eye,  the  filaments  feen  in  the  nerve 
are  no  longer  diftinguilhable ; but  from  the  extremity 
of  the  nerve  the  fine  web  of  the  retina  is  produced. 

The  lamina  crib rosa,  and  the  delicate  fafciculi 
of  the  optic  nerve,  are  lhown  in  this  manner : After 
making  a feftion  of  the  eye,  wafh  away  the  retina  from 
the  extremity  of  the  optic  nerve,  and  alfo  the  choroid 
coat ; then  prefs  the  optic  nerve  betwixt  the  finger  and 
thumb,  when  the  pulp  of  the  nerve  will  be  feen  to 
protrude  through  the  foramina  in  the  fclerotic  coat  like 
white  points.  It  is  obferved  by  Zinn,  that,  in  doing 
this,  there  is  a central  foramen  which  remains  unfilled 
, up  by  the  compreflion  of  the  nerve.  This  is  the  hole 
perforated  by  the  arteria  centralis  retinae  *.  "Where 
the  threads  of  nerves  are  accumulated  after  palling 
thefe  foramina,  and  before  they  are  finally  expanded 
into  the  retina,  they  necefiarily  form  a finall  cone  or 
papilla.  This  conical  form  of  the  extremity  of  the 
optic  nerve  is  much  more  evident  in  fome  animals  than 
in  others ; but  in  a fe&ion  of  the  human  optic  nerve 
we  may  alfo  obferve  it  f. 

* Zinn  de  oculo  humano,  p.  106.  Com.  Reg.  Soc.  Sclent, 
Gotting.  loc.  cit.  About  30  foramina  have  been  obferved  in  the 
lamina  cribrofa.  See  Haller  Fafc.  de  Arter.  Oculi,  p.  42. 

f Zinn.  “ At  the  place  which  anfwers  to  .the  infertion  of  the 
“ optic  nerve,  we  obferve  a fmall  depreffion,  in  which  lies  a fort  of 
*'  medullary  button  terminating  in  a point.”  Winflow,  p.  78. 
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The  retina  is  a membrane  of  the  moft  delicate  tex- 
ture of  any  in  the  animal  body  : it  is  tranfparent  in  the 
recent  {fate,  and  fo  foft,  that  it  will  tear  with  its  own 
weight.  In  fpirits  and  weak  acids,  it  becomes  opaque 
and  firmer.  It  lies  expanded  over  the  vitreous  humor, 
and  contiguous,  but  not  adhering,  to  the  choroid  coat, 
or  its  pigment.  The  retina  does  not  confift  merely  of 
the  expanded  nervous  matter,  but  has,  in  its  com- 
pofition,  a very  fine  membrane,  and  many  minute 
veffels.  When  the  retina  is  macerated  for  a confider- 
able  time,  the  pulp  of  the  nerve  can  be  wafhed  away, 
and  there  remains  only  the  reticulated  and  delicate 
membrane  which  fupports  the  veffels  that  nourilh  it. 
But  though  the  pulp  of  the  nerve  may  be  diffolved,  it 
cannot,  by  diffection,  be  freed  from  the  membrane 
which  fupports  it  *. 

I' have  a preparation  -which  more  refembles  fome  of 
Ruyfch’s  plates  than  any  I have  feen.  In  this  preparation, 
the  nerve  being  wafhed  away,  we  may  fee  diftin&ly 
the  whole  courfe  of  the  arteria  centralis  retinae.  Of 
this  preparation  I have  given  an  engraving,  to  fhow 
how  plentifully  this  organ  is  fupplied  with  red  blood  ; 
from  which  circumflance  we  may  learn  the  ftrict  de- 

* “ Poffe  vere  medullarem  retina  laminam  remoreri  ut  vafculofum 
rcte  membrane  figurara  retineat,  alteramque  ab  altera  integram  dc- 
Irahi  ultra  hominum  artem  pofitum  effe  videtur  nec  ulli  unquam  con- 
tigiffe,  legere  me  memini,  etfi,  deleta  macerendo  medulla,  rete  vafcu- 
lofum  latninam  peculiarem  referre  videatur.  Ex  quibus  omnibus  eli- 
cio  retinam  effe  tunicam  fimplicem,  ex  cellulofa  conflatam  : que  vaf- 
cula  et  fubllantiam  medullarem  fultinet  etfi  duas  diverfas  oftendat 
facies  alteram  vafculofam  interiorem,  alteram  medullarem  exteriorem.” 
Zinn,  p.  112. 
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pendence  of  its  function  on  the  circulation,  and  de- 
duce the  derangement  of  the  powers  of  vifion,  as  a 
natural  confequence  of  the  difordered  aflion  of  thefe 
veffels. 

The  foft  medullary  matter  of  the  retina  is  towards 
the  furface  of  the  choroid  coat,  and  forms  there  a la- 
mina, which  appears  to  me  to  be  the  furface  of  the 
nerve  upon  which  the  rays  of  light  impinge  #.  The 
veffels  of  the  retina  run  upon  the  furface  contiguous  to 
the  vitrious  humor  f.  The  arteria  centralis  retins  is 
. derived  from  the  opthalmic  artery.  It  pierces  the  optic 
nerve,  as  we  have  already  obferved,  and  enters  the 
eye  through  the  porus  opticus,  to  fupply  the  retina. 
But  the  arteries  of  the  retina  do  not  always  enter  into 
the  eye  in  one  trunk ; on  the  contrary,  fometimes  two 
or  three  branches  pierce  the  lamina  cribrofa  J,  and 
afterwards,  two,  three,  or  four  principal  branches, 

* “ C!eft  fur-tout  dans  les  poiffons  qu’il  eft  facile  de  diftinguer  et 
“ memc  de  feparer  ces  deux  lames.”  Cuvier,  tom.  ii.  p.  419. 

The  opacity  of  the  outer  furface  of  the  retina  prevents  the  vafcu- 
iarity  from  being  apparent.  Albinus,  after  a very  minute  injection, 
obferved,  that  when  he  lifted  up  the  choroid  coat,  the  vafcularity  of 
the  retina  was  not  feen  : “ Autem  de  ea  aliquid  acuto  fcalpello  fub- 

“ tiliter  leviffimeque  deradens,  mox  confpicio  vafa  impleta  multa 
“ quse  fub  medulla  cujus  nimirum  portioned  deraferam  iatuerant.” 
Albin.  An.  Acad.  lib.  iii.  cap.  xiv. 

"t  Dr.  Monro  has  thefe  words,  expreffive  of  an  oppofite  opinion  : 
“ The  whole  appears  to  be  compofed  of  an  uniform  pulpy  matter, 
on  the  outer  fide  of  which  chiefly  veffels  are  difperfed,  fupported,  I 
fuppofe,  by  a membrane  the  fame  or  analogous  to  the  pia  mater.” 
4to  Treatifes  on  the  eye,  ear,  &c. 

t Haller  loc.  cit.  Morgagni  Ep.  Anat.  xvii.  n.  44.  nor  do  they 
always  pierce  the  centre  of  the  nerve  exaftly.  Morgagni. 
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fpread  out  on  the  circumference  of  the  retina  ; from 
thefe,  the  ramifications  are  fo  numerous,  that  Ruyfch 
defcribes  them  as  conftituting  the  membrane  *.  Cor- 
refponding  with  the  arteria  centralis  retina  in  the  adult, 
there  are  veins,  the  minute  extremities  of  which,  after 
forming  connexions  with  the  veins  of  the  corona  cili- 
aris,  run  backwards  on  the  inner  furface  of  the  retina 
in  three  or  four  diftinX  branches.  Thefe  uniting  into 
a trunk,  perforate  the  lamina  cribrofa,  and  become 
the  focia  arteriae  centralis. 

Many  have  been  led  to  believe,  that  the  retina  ter- 
minates forward  on  the  roots  of  the  ciliary  procelfes, 
as  others  have  conceived  it  to  be  continued  over  the 
fore  part  of  the  vitreous  humor,  and  over  the  furface 
of  the  lens  f ; but  the  moft  prevalent  opinion  is,  that 
it  terminates  on  the  margin  of  the  lens. 

That  the  retina  extends  over  the  back  of  the  lens, 
and  receives  there  the  imprefiion  of  light,  is  very 
improbable ; but  that  the  membrane  which  fup- 
ports  the  retina,  is  continued  over  the  lens,  is  demon- 
ftrable.  As  I have  juft  faid,  the  retina,  I conceive 
(with  Albinus,  M.  Ferrein,  and  others),  to  confift  of 

* “ Iteratis  perfcrutinlis  reperio  oculis  armatis  arteriolarum  ex- 
trema tarn  effe  numerofa  & tarn  aide  fibi  invicem  et  intricate  annexa 
ut  peculiarem  reprefentent  membranulam  ex  arteriolarum  extremis 
conftitutam,  cui  connedetur  dida  medullofa  fubftantia.”  Ruyfch 
Epiit.  Anat.  xiii.  p.  15. 

j Many  anatomifts,  Winflow,  CalTobohm,  Ferrein,  Lieutaud, 
and  Haller,  have  taught  that  the  retina  extends  over  the  great  con- 
vexity of  the  lens,  or  that  it  is  inferted  into  it.  Galen  believed  it 
to  extend  over  the  lens.  For  an  impartial  hiftory  of  opinions,  fee 
Morgagni  Epift.  Anat.  xvii.  ^7.  and  Zinn,  1 14. 
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two  diftindl  parts,  viz.  the  medulla  of  the  nerve,  and 
a pellucid  membrane  fupporting  it ; but,  however  rea- 
fonable  this  conclufion  is,  I cannot  believe  that  thefe 
portions  are  to  be  feparated  by  diffe&ion.  It  is,  by 
moll  anatomifts,  believed,  that  the  retina  paffes  for- 
ward betwixt  the  vitreous  humor  and  ciliary  body,  and 
adheres  to  the  margin  of  the  lens.  Now,  as  this  ad- 
hefion  is  not  a glueing  together  of  parts,  but  a union 
or  intermixture  of  membranous  filaments,  the  inter- 
change and  mingling  of  fibres,  we  may  fafely  fay,  that 
the  membrane  of  the  retina  is  continued  over  the  lens, 
and  forms  part  of  its  capfule.  The  opacity  of  the  re- 
tina is  diminifhed  at  the  root  of  the  ciliary  procefies, 
and  difappears  altogether  at  the  margin  of  the  lens ; 
and  here  it  is  not  only  changed  by  becoming  perfectly 
tranfparent  and  allied  to  the  membranes  of  the  humors, 
but  it  becomes  alfo  diftinguifhable  from  the  opaque 
retina  by  a greater  toughnefs  and  flrength.  The  con- 
tinuity of  the  retina  with  the  capfule  of  the  lens  is  more 
apparent,  when  both  membranes  have  become  opaque 
by  being  immerfed  in  fpirits  or  vinegar,  but  more  par- 
ticularly when  that  opacity  is  produced  by  difeafe.  In 
difeafe,  I have  found  the  veins  of  the  retina  running 
over  the  margin  of  the  lens,  and  branching  on  its  pof- 
terior  convexity. 

Where  the  retina  lies  betwixt  the  vitreous  humor  and 
the  ciliary  procefies,  it  is  plaited,  and  defcends  into 
the  interftices  of  thefe  procefies. 

When  we  take  off  the  fclerotic  and  choroid  coats  of 
the  eye,  by  differing  them  round  the  infertion  of  the 
optic  nerve,  and  fold  them  back,  carefully  preferring 
the  retina  ; and  when  we  have  taken  away  the  ciliary 
U 3 procefies 
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procefTes  from  their  adhefion,  to  the  fore  part  of  the 
retina,  we  find  the  retina  to  form  a fac  furrounding 
the  vitreous  humor,  and  fupporting  the  lens.  In  all 
this  furface,  the  membrane  is  fmooth  and  uninterrupt- 
ed. To  the  margin  of  the  lens  all  this  fac  is  opaque  5 
becaufe,  upon  the  outfide  of  the  retina,  is  the  opaque 
pulpy  nervous  matter,  but  the  coats  of  the  lens  are 
tranfparent,  yet  continuous  with  the  arachnoid  portion 
of  the  retina.  When  thefe  parts  of  the  eye  are  thus 
differed,  they  hang  all  together  by  the  optic  nerve  ; 
viz.  the  lens,  the  vitreous  humor,  and  the  expanded 
matter  of  the  nerve  being  fupported  by  delicate  and 
pellucid  membranes,  conftituting  part  of  the  redna;  and 
the  organ,  is  divefled  only  of  its  outer  apparatus;  we  flill 
retain  within  this  the  more  effendal  and  important  parts. 


There  is  here  a natural  dividon  ; and  I am  willing 
to  paufe  upon  this,  knowing  well  with  how  much  dif- 
ficulty the  fludent  gains  a knowledge  of  the  minute 
flrufture  of  the  eye,  when  point  follows  upon  point 
of  the  detail,  without  any  refling-place  or  mark  of 
dividon  and  character.  All  within  the  connexions  of 
the  retina,  I fhall  call  the  internal  globe  of  the 
eye,  as  diftinguifhing  it  from  the  outward  coats  of  the 
eye  and  parts  fubfervient  to  them.  A view  of  the  little 
vafcular  fyftem  of  thefe  internal  parts,  thus  claffed, 
will  fhow  how  ftridtly  they  are  connected  together,  and 
how  much  infulated  from  the  other  parts. 

But  this  is  a fubject  upon  which  we  cannot  venture, 
until  we  have  confidered  the  nature  and  relative  fitua- 
tion  of  the  humors  of  the  eye. 
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DIGRESSION  ON  THE  SEAT  OF  VISION. 

M.  L’Abbe  Mariotte  difcovered  the  curious  fad,  that 
when  the  rays  fail  upon  the  centre  of  the  optic  nerve, 
they  give  no  fenfation.  He  defcribes  his  experiment 
in  this  manner  : — “ Having  often  obferved,  in  diffec- 
tions  of  men  as  well  as  of  brutes,  that  the  optic  nerve  does 
never  anfwer  juft  to  the  middle  of  the  bottom  of  the 
eye ; that  is,  to  the  place  where  the  picture  of  the  ob- 
je£t  we  look  directly  upon  is  made  ; and  that,  in  man, 
it  is  fomewhat  higher,  and  on  the  fide  towards  the  nofe ; 
to  make,  therefore,  the  rays  of  an  objeft  to  fall  upon 
the  optic  nerve  of  my  eye,  and  to  find  the  confequence 
thereof  I made  this  experiment.  I fattened  on  an  ob- 
fcure  wall,  about  the  height  of  my  eye,  a fmall  round 
paper,  to  ferve  me  for  a fixed  point  of  vifion ; I faf- 
tened  fuch  another  on  the  fide  thereof  towards  my 
right  hand,  at  the  diftance  of  about  twro  feet,  but  fome- 
what lower  than  the  firft,  to  the  end  that  I might  ftrike 
the  optic  nerve  of  my  right  eye  while  I kept  my  left 
fhut.  Then  I placed  myfelf  over  againft  the  firft  paper 
and  drew  back  by  little  and  little,  keeping  my  right 
eye  fixed  and  very  fteady  upon  the  fame,  and  being 
about  ten  feet  diftant,  the  fecond  paper  totally  dif- 
appeared 

This  defedt  in  the  vifion  of  the  one  eye  is  corredled 
by  that  of  the  other  ; for  the  inferticn  of  the  optic 
nerves  being  towards  the  fide  next  the  nofe,  no  part  of 
an  image  can  ever  fall  on  the  optic  nerve  of  both  eyes 


* Vid.  Phil.  Tranf.  No.  35.  Smith’s  Optics,  Remarks  on  art.  87. 
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at  once.  The  effedl  of  vifion,  therefore,  is  obferved 
only  in  very  careful  experiments.  Experiments  were, 
however,  made  by  M.  Picard,  Marriotte,  and  Le  Cat, 
to  render  this  effedt  produced  by  the  image  falling  on 
the  centre  of  the  optic  nerve  evident,  when  looking 
with  both  eyes.  Marriotte’s  fecond  experiment  was 
this : Place  two  round  pieces  of  paper  at  the  right  of 
your  eyes,  three  feet  from  one  another,  then  place 
yourfelf  oppofite  to  them  at  the  diffance  of  12  or  13 
feet,  and  hold  your  thumb  before  your  eyes  at  the 
diftance  of  about  eight  inches,  fo  that  it  may  conceal 
from  the  right  eye  the  paper  that  is  to  the  left  hand, 
and  from  the  left  eye  the  paper  to  the  right  hand.  If, 
now,  you  look  at  your  thumb  fteadily  with  both  eyes, 
you  will  lofe  fight  of  both  the  papers  The  novelty 
of  fuch  a difcovery  was  likely,  as  frequently  is  the 
cafe,  to  carry  mens  minds  beyond  the  true  point.  It 
requires  time  for  fuch  fadts  to  defcend  to  their  level,  in 
the  fcale  of  importance,  with  other  lefs  novel  obferva- 
tions.  Marriotte,  upon  this  fadt,  formed  a new  hy- 
pothecs relating  to  the  feat  of  vifion.  We  have  ob- 
ferved, that  the  choroid  coat  and  pigmentum  nigrum 
are  deficient,  where  the  optic  nerve  enters  the  eye,  and 
is  about  to  expand  into  the  retina.  He  fixed  upon  the 
moff  unaccountable  fuppofition,  that  the  retina  does 

* Dr.  Smith  made  the  ftream  of  light  through  the  key-hole  of  a 
dark  chamber  fall  upon  this  point  of  the  retina,  oppofite  to  the  ter- 
mination of  the  optic  nerve,  but  he  found  it  quite  infenfible  even  to 
this  degree  of  light.  M.  Picquet  afferts,  that  very  luminous  objects 
make  a faint  impreffion  on  the  centre  of  the  optic  nerve.  But  Dr. 
Prieftley  fays,  that  a candle  makes  no  impreffion  on  that  part  of 
hie  eye. 
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not  receive  the  impreffion  of  the  rays,  but  that  the 
choroid  coat  is  the  feat  of  the  fenfe.  In  fupport  of 
this  theory,  he  foon  found  other  arguments  than  thofe 
aiifing  from  the  deficiency  of  the  choroid  coat  at  the 
entrance  of  the  nerve.  He  faw  that  the  pupil  dilated 
in  the  fhade,  and  contra&ed  in  a more  intenfe  light : 
now,  fays  he,  as  the  iris  is  a continuation  of  the  cho- 
roid coat,  this  is  a proof  of  the  great  fenfibility  of  that 
coat : again,  the  dark  colour  of  the  choroid  coat  he 
fuppofed  to  be  well  calculated  for  the  aftion  of  the  rays 
of  light,  which  are  not  reflected  from  it  or  tranfmitted, 
but  abforbed  ; while,  on  the  other  hand,  the  retina  is 
tranfparent.  If  vifion  were  performed  in  the  retina, 
fays  Marriotte,  it  feems  that  it  fhould  be  found  where- 
ever  the  reiina  is  ; and  fince  the  retina  covers  the  whole 
nerve  as  well  as  the  reft  of  the  bottom  of  the  eye,  there 
appears  no  reafon  why  there  fhould  be  no  vifion  in  the 
place  of  the  optic  nerve.  M.  Picquet  argued  in  oppo- 
sition to  Marriotte.  He  obferved,  in  regard  to  the  fit- 
nefs  of  the  black  colour  of  the  choroides  for  the  action 
of  the  rays  of  light,  that  the  choroid  is  not  univerfally 
black ; that  there  are  many  fhades  of  difference  in  the 
human  eye  ; and  that  it  is  black,  blue,  green,  yellow, 
or  of  a metallic  fhining  furface,  in  a variety  of  animals. 
He  conceived,  that  the  defeft  of  vifion  at  the  infertion 
of  the  nerve  is  occafioned  by  the  blood-veffels  of  the 
retina  *.  He  obferved,  alfo,  that  the  opacity  of  the 

* Againfl:  this  hypothecs,  the  fize  of  the  infenfible  fpot  was  urged 
by  Marriotte.  Bernuoilli  calculated  that  this  fpot  is  a circle,  the 
diameter  of  which  is  a feventh  part  of  the  diameter  of  the  eye,  and 
that  the  centre  is  27  parts  of  its  diameter,  from  the  point  oppofite  to 
the  pupil  and  a little  above  the  middle. 
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retina  is  fuch,  as  necefiarily  to  obftruft  the  tranfmiffion 
of  the  rays  of  light  to  the  choroid  coat.  M.  de  la  Hire 
took  part  in  this  controverfy.  He  confidered  the  re- 
tina as  the  organ  of  light,  although  a particular  point 
of  it  is  not  fufceptible  of  immediate  impreffions  from 
outward  objefts ; for,  fays  he,  we  mull  not  conceive 
fenfation  to  be  conveyed  by  any  other  means  than  by 
the  nerves.  But,  obferving  the  conftitution  of  the 
other  organ  of  the  fenfes,  he  entertained  an  idea  that 
the  retina  receives  the  impreffion  in  a fecondary  way, 
and  through  the  choroides,  as  an  intermediate  organ ; 
that,  by  the  light  linking  the  choroid  coat,  it  is  agi- 
tated, and  communicates  the  motion  to  the  retina  ; 
and  we  find  that,  through  all  the  organs  of  the  fenfes, 
he  continues,  the  nerves  are  too  delicate  to  be  imme- 
diately expofed  to  the  naked  impreffions  of  external 
bodies. 

Another  obje&ion  to  the  opinion,  that  the  retina  is 
the  feat  of  fenfation,  has  been  lately  urged,  viz.  that 
the  thicknefs  of  this  coat,  together  with  its  tranfparency, 
allows  of  no  particular  furface  for  receiving  the  image  ; 
and  that  its  tranfparency  would  caufe  a partial  difper- 
fion,  which  would  produce  a confufion  in  vilion  #. 

If  thefe  opinions  require  ferious  refutation,  we  have 
it  in  the  effects  of  the  difeafes  of  the  retina,  optic  nerve, 


* M.  Le  Cat  thought  that  the  pia  mater  was  the  fentient  part  of 
the  nefve.  It  was,  therefore,  a kind  of  confirmation  of  his  opinion 
to  fuppofe  the  choroid  to  be  the  feat  of  vifion,  a6  he  teaches  that  the 
choroid  coat  is  a production  of  the  pia  mater.  He  conceived  that 
the  retina  moderated  the  impreffion  of  light  upon  the  choroid  coat, 
as  the  cuticle  dulls  the  impreffion  on  the  papillae  of  the  tongue. 
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and  brain.  But  the  thalami  nervorum,  the  optic  nerve, 
and  its  expanfion  into  the  retina,  feem  fcarcely  to  have 
ever  occurred  to  thefe  fpeculators,  as  v/orthy  of  notice 
in  this  inveftigation. 

The  following  appears  to  me  the  true  account  of  this 
matter.  It  is  demon  ftrated,  that  the  inner  furface  of 
the  retina  is  a web  of  membrane  conveying  veflels,  and 
that  the  outer  furface  of  the  retina  confifts  of  the  pulpy- 
like  nervous  matter.  This  latter,  then,  is  the  organ- 
ized furface  adapted  to  receive  the  impreffion  of  the 
rays  of  light.  At  the  point  where  the  optic  nerve 
comes  through  the  coats  of  the  eye,  there  is  no  pofte- 
rior  furface  peculiarly  adapted  to  receive  the  impreffion 
of  light ; and,  as  well  might  we  expedt  the  optic  nerve 
to  be  fenfxble  to  the  impreffion  of  light  in  any  point  of 
its  extent  from  the  brain  to  the  eye,  as  at  this ; for 
here  the  inner  furface  of  the  retina  only  is  formed ; 
there  is  no  pofterior  furface  upon  which  the  rays  can 
impinge.  The  doubts  regarding  the  caufe  of  this  fpot 
giving  no  fenfation,  have  arifen  from  the  idea,  that  the 
internal  furface  of  the  retina,  or  its  fubflance,  felt  the 
impreffion  of  the  rays  of  light. 

At  the  fame  time,  it  is  evident,  that  the  choroid  coat, 
and  its  fecretion,  is  in  a molt  remarkable  manner 
fubfervient  to  the  retina,  as  the  inflrument  of  vifion : 
for,  when  the  fecretion  is  black,  it  abforbs  the  rays  j 
and  animals  which  have  fuch  a pigmentum  nigrum,  fee 
bed  during  the  full  day  : again,  when  the  furface  is 
of  a fhining  nature,  it  repels  the  rays,  and  this  con- 
tributes to  flrengthen  the  fenfation  ; and  fuch  animals 
are  fitted  for  feeing  in  obfcure  light : nay,  further,  if 
the  furface  of  the  choroid  be  coloured,  the  animal  will 

fee 
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fee  objects  of  that  colour  the  belt,  becaufe  the  colour 
of  the  choroid  depends  upon  its  reflecting  more  of  the 
coloured  ray,  than  of  the  others  of  which  light  is 
compofed. 

But  as  animals  fee  which  have  no  paint  on  the  cho- 
roid, neither  fuch  as  will  abforb,  nor  fuch  as  will 
ftrongly  reflect  the  rays,  and  which  have  merely  the 
furface  of  the  choroid  with  its  coloured  blood-veflels 
in  contadt  with  the  retina  ; fo,  it  is  evident,  that  it  is 
not  the  deficiency  of  the  choroid  coat,  nor  the  want  of 
the  black  paint  at  the  entrance  of  the  optic  nerve, 
which  prevents  the  fenfation,  but  really,  that  there  is 
here  no  furface  formed  and  organized  to  receive  the 
impreflion  of  the  light ; the  outer  furface  not  being 
the  fenfible  furface  of  the  retina. 


further  observations  on  the  retina. 

It  has  already  been  obferved,  that  vifion  is  the  com- 
bined operation  of  the  organ,  nerve,  and  brain  ; con- 
fequently,  the  deftruction  of  the  function  may  be  pro- 
duced by  difeafe  of  the  retina,  of  the  optic  nerve,  or 
of  the  brain.  Difeafe  in  the  retina,  nerve,  or  corre- 
fponaing  part  of  the  brain,  caufing  total  blindnefs, 
while  the  cornea  and  humors  of  the  eye  remain  pel- 
lucid, is  called  amaurosis.  It  is,  in  general,  to  be 
confidered  as  a paralytic  affedtion.  Amaurofis  '*  has 

* Amaurosis;  gutta  serena;  cataract  a nigra;  which 
laft  name  is  from  the  blacknefs  of  the  pupil  in  confequence  of  the 
tranfparency  of  the  lens. 


been 
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been  found  to  follow  ftrokes  on  the  head ; concuffion 
and  compreffion  of  the  brain  ; blood  effufed  within  the 
fkull ; or  tumors  preffing  on  the  nerve  or  brain  *.  A11 

amaurofis  fpafmodica  has  been  enumerated  by  authors. 
This  kind  of  blindnefs  has  been  fuppofed  to  arife  in  con- 
fequence  of  the  flri&ure  of  the  optic  nerve  by  the  origins 
of  the  refti  mufcles ; as  far  as  I have  obferved,  no  adtion 
of  thefe  mufcles  can  affedt  the  optic  nerve  before  it  per- 
forates the  coats  of  the  eye.  If  it  were  to  be  attributed 
to  the  operation  of  thefe  mufcles,  I fhould  rather  fup- 
pofe  it  to  be  occafioned  by  their  fpafmodic  adtion  on 
the  ball  of  the  eye,  by  which  the  fundtion  of  the  retina 
might  be  difordered  ; but  I think  it  is  more  probable 
that  the  fame  irritation  which  is  acting  on  the  motatory 
nerves  of  the  eye,  does,  in  this  inftance,  affedt  alfo  the 
optic  nerve  and  retina.  However,  diftention  of  the 
coats  of  the  eye,  by  encreafed  fecretion  of  the  humors, 
deftroys  the  fenfibility  of  the  retina.  In  the  hydrop- 

* “ Ipfe  vidi  bis  in  puerulis  fcrophulofis  amaurofin,  etiam  fubito 
ingruentem ; fedlo  cadaverc  inveni  glandulam  ttrumofam  nervis  op- 
ticis  incumbentem.”  Sauvages  Nofol.  From  many  obfervations,  we 
find  that  tumors  and  extravafations,  which  mutt  comprefs  gradually, 
do  yet  produce  an  inftantaneous  effedt. 

In  Bonetus  *,  we  have  many  cafes  of  blindnefs  from'abcefs  in  the 
anterior  p^rt  of  the  brain  ; from  fluid  on  the  furface,  and  in  the  ven- 
tricles ; from  fleatomatous  tumors ; from  coagulum  of  blood,  and 
from  a hydatid  preffing  on  the  union  of  the  optic  nerves ; and, 
laftly,  from  a calculus  in  the  optic  nerve.  Blindnefs  from  prefiure 
upon  the  eye  and  its  difplacement,  and  confequent  elongation  of  the 
optic  nerve,  by  an  encyfted  tumor  in  the  orbit,  with  gradual  recovery 
after  operations.  See  Med.  Ob.  and  Inquir.  vol.  iv.  p.  371. 


* De  Ocul.  Affedtibus,  Ob.  z. 


thalmia, 


ego 
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thalmia,  there  is  in  the  beginning  a fhort-fightednefg, 
fo  that  objects  are  feen  only  when  near  the  eye.  Thus 
far  we  might  account  for  the  defedt  of  vifion  by  the 
alteration  of  the  focus  of  the  cornea  and  humors ; but, 
by  and  bye,  as  the  eye  enlarges,  as  it  becomes  turgid, 
and  the  coats  more  diftended,  the  pupil  becomes  fta- 
tionary,  and  the  vifion  is  loft  before  the  aqueous  humor 
has  become  turbid  *. 

The  connexion  and  fympathy  betwixt  the  retina  and 
the  vifcera  of  the  abdomen  is  fometimes  very  particular  : 
I have  feen  frequently  a proof  of  this  in  the  diforder 
of  the  ftomach  having  an  immediate  effect  on  the  fen- 
fibility  of  the  retina.  Allied  to  this,  but  greater  in  de- 
gree, is  the  amaurofis  which  attacks  hyfterical  women 
fuddenly  with  head-ach  and  violent  pain.  From  fuch 
fympathy  of  parts  arife  the  amaurofis  bilofa,  verminofa 
intermittens,  arthritica,  &c.  Such  attacks  of  blindnefs 
have  been  found  to  alternate  with  convulfions 

The 


* To  complete  fuch  a cafe,  we  may  further  obferve,  that  there  is 
now  an  acceffion  of  pain,  a tenfion  over  the  forehead  and  pericrania, 
and  there  is  fometimes  accompanying  it  a fwelling  and  infcnfibility 
of  the  fide  of  the  face.  So  luxation  or  difplacement  of  the  eye,  by 
tumors,  caufes  blindnefs,  by  extending  the  optic  nerve  or  comprefiing 
the  eye-ball  and  confequently  the  retina. 

f The  following  is  an  ingenious  account  of  the  manner  in  which 
this  may  be  produced,  though  to  me  it  is  not  fatisfaciory  : — ‘‘  Non 
infrequens  caecitas  pofi:  convulfiones  graves  et  frequentes,  fed  a ne- 
mine  quod  fciam  refte  defcripta  caufa  ; hanc  non  ab  humoris  affluxu 
deduco,  ut  voluerunt,  fed  quia  in  magnis  illis  per  paroxyfmas  con- 
vulfioBum  partium  omnium,  et  oculorum  fimul  contorfionibus  in 
quibus  faepe  quoque  convulfi,  admodumque  exerti  et  inflexi  appa* 
rent,  attia&o  fie  nimium  et  tenfo  nervo  optico,  illis  adnato  illonue 

fimul 
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The  amaurofis  is  a total  blindnefs,  while  there  is  a 
tranfparency  of  the  humors  and  coats  of  the  eye.  Am- 
blyopia is,  on  the  contrary,  only  a partial  privation  of 
fight,  with  a pellucid  ftate  of  the  eye. 

Commencing  cataradls  and  opacities  of  the  cornea, 
and  of  the  humors  in  general,  give  occafton  to  fpots 
and  obfcurities  in  the  vifion  * ; but  we  have  at  prefent 
to  conftder  thofe  only  which  depend  on  the  ftate  of  the 
nerve  f.  Errors  of  vifion  are  not  eaftly  to  be  diftinguilh- 
ed  from  thofe  of  the  imagination  proceeding  from  the 
brain.  Error  opticus,  or  Hallucinacio,  from  delirium  : 


fimul  contorto  et  lsefo,  fpiritufque  viforii  tranlltu  impedito,  ocuIob 
vifione  privari  contingit,  atque  inde  provenire  diligente  examine  & 
confideratione  invenimus.”  Platerus  Prax.  lib.  i.  c.  7. 

* Caligo  is  an  obfcurity  in  the  vifion,  depending  on  obftruc- 
tion  to  the  rays,  from  opacities  before  the  pupil.  “ Catakacta 
©pacitas  ell  ultra  pupillam.”  Amblyopia  and  Amaurosis  are 
occafioned  by  the  difeafe  of  the  nerve,  or  confufion  from  the  focal 
powers  of  the  humors  without  opacity  of  any  part.  But  Cullen  ex- 
tends the  genus  caligo  to  all  obfcurities  caufed  by  opacity : he  in- 
troduces the  words  “ ob  repagulum  opacum,  inter  objedta  & reti- 
nam,”  while  Sauvage  has  the  expreffion  “ repagulum  opacum  citra 
pupillam.” 

f Pseudoblopsis  is  thus  defined  by  Dr.  Cullen  : “ Vifus  de- 
pravatus  ita  ut  quse  non  exiftant  homo  fe  videre  imaginatur  vel  qua: 
cxiftunt  aliter  videt  ac  revera  fe  habeant” — under  this  genus  is 
supfusio,  phantasma.  Under  this  definition  all  deceptions  from 
refra&ion  of  the  rays  are  naturally  comprehended,  as  well  as  from 
the  imagination  fimply  : a definition  comprehending  defedts  of  vifion 
which  proceed  from  caufes  fo  very  diftindl,  is  an  obftrudlion  to  the 
knowledge  of  difeafes.  Sauvage  has  it  claffed  with  the  Yefani®j  viz. 
G.  fuffufio,  hallucinatio  vifus  circa  objedfa. 
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one  diftinCtion  of  the  former  is,  that  we  can  corred 
the  deception  by  the  afliftance  of  the  other  fenfes, 
while,  in  the  latter,  the  mind  is  difeafed. 

Old  people  are  often  troubled  with  the  appearance 
of  dark  irregular  fpots  flying  before  their  eyes.  In 
fever,  alfo,  it  is  very  common  to  fee  the  patient  pick- 
ing the  bed-clothes,  or  catching  at  the  empty  air. 
This  proceeds  from  an  appearance  of  motes  or  flies 
palling  before  the  eyes,  and  is  occafioned  by  an  affec- 
tion of  the  retina,  producing  in  it  a fenfation  fimilar 
to-  that  produced  by  the  impreflion  of  images ; and 
what  is  deficient  in  the  fenfation,  the  imagination  Rip- 
plies  ; for,  although  the  refemblance  betwixt  thofe 
difeafed  affections  of  the  retina  and  the  idea  conveyed 
to  the  brain  may  be  very  remote,  yet,  by  that  flight 
refemblance,  the  idea,  ufually  affociated  with  the  fen- 
fation, will  be  excited  in  the  mind. 

M.  de  la  Hire  attributed  the  fixed  fpots  to  drops  of 
extravafated  blood  on  the  retina,  and  the  flying  ones, 
to  motes  in  the  aqueous  humors  * ; but  we  fliall  Ihow 
prefently,  that  this  apparent  motion  of  the  motes  before 
the  eyes  may  be  a deception.  After  turning  round  upon 
the  heel  for  fome  time,  obje&s  apparently  continue  in 
motion.  Dr.  Porterfield  fuppofed  this  to  proceed  from 
a miftake  with  refpedt  to  the  eye,  which,  though  it  be 
at  reft,  we  conceive  to  move  the  contrary  way  to  that 


* “ Guttula  cruoris  retina:  infidens  et  nigricans,  omnem  lucena 
intercipiet  unde  phantafma  obfeurum  vel  nigrum  ; verum  fi  dilutus 
cruor  radios  rubros  traufmittat  tunc  maculam  rubram  videbit  reger 
ut  omnia  trans  vitrum  infpefta  rubra  funt.”  bauvage,  vol.  iv. 
p.  287. 
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in  which  it  moved  before  ; from  which  miftake,  with 
refpedt  to  the  motion  of  the  eye,  the  objedts  at  reft 
will  appear  to  move  the  fame  way  the  objects  are  ima- 
gined to  move,  and,  confequently,  will  feem  to  con- 
tinue their  motion  for  fome  time  after  the  eye  is  at 
reft.  How  fuperior  is  fimple  experiment  to  the  mofl 
ingenious  fpeculation  ! Dr.  Porterfield  is  prefuming 
in  all  this,  that  the  eye  is  at  reft  when  the  body  is  fta- 
tionary,  after  turning  round  rapidly  on  one  foot.  But 
the  fadt  is,  that  the  eyes  continue  in  motion  after  the 
body  is  at  reft,  but  owing  to  a diforder  in  the  fyftem 
of  fenfation  we  are  not  fenfible  of  it.  Dr.  Wells,  in 
making  an  experiment,  in  which  it  was  neceffary  to 
look  upon  a luminous  body,  was  feized  with  giddinefs, 
and  he  found,  that  the  fpot  on  the  retina,  affedted  by 
the  great  excitement  of  the  luminous  body,  did  not  re- 
main ftationary,  but,  when  made  apparent  by  looking 
upon  the  wall  or  any  plane,  was  moved  in  a manner 
altogether  different  from  what  he  conceived  to  be  the 
direction  of  his  eyes.  In  making  the  experiment  after 
looking  fome  time  at  a candle,  and  then  turning  him- 
felf  round  till  he  became  giddy,  he  afterwards  directed 
his  eyes  to  the  middle  of  a fheet  of  paper,  he  faw  the 
dark  fpot  (caufed  by  the  former  brilliancy  of  the  can- 
dle on  the  retina)  take  a courfe  over  the  paper,  al- 
though he  conceived  that  the  pofition  of  his  eyes  re- 
mained ftationary.  He  then  diredted  a perfon  to  re- 
peat this  experiment,  and  then  bade  him  look  ftead- 
faftly  to  him,  and  keep  his  eyes  fixed  ; but  inftead  of 
keeping  ftationary,  his  eyes  were  feen  to  move  in  their 
focket ; though,  of  this,  the  perfon  himfelf  was  quite 
infen  fible. 

VOL.  III.  X 
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From  thefe  experiments,  we  may  conclude,  that 
fpots  which  feem  to  move  before  the  eyes  are  not,  on 
that  account,  folely  to  be  attributed  to  opacity  of  the 
humors  or  cornea,  fmce  the  appearance  of  motion  may 
be  given  to  thofe  motes,  though  occafioned  by  an  af- 
fection of  the  nerve  ; efpecially,  if  the  unufual  fenfa- 
tion  be  attended  with  giddinefs.  Giddinefs,  however, 
is  not  neceffary  to  fuch  fenfation ; when  my  eyes  are 
fatigued,  and,  fitting  in  my  room,  I look  towards  the 
window,  I fee  before  me  fmall  lucid  circles  which  feem 
to  defcend  in  quick  fucceffion  ; upon  attending  more 
particularly  to  my  eyes,  I find  them  in  perpetual  mo- 
tion ; my  eye  is  turned  gradually  downward,  which 
gives  to  the  fpe&rum  the  appearance  of  defcending  ; 
but  it  regains  its  former  elevation  with  a quick  and 
imperceptible  motion.  During  the  flow  inclination  of 
the  eye  downward,  the  motes  or  little  rings  feem  to 
defcend  ; but  in  lifting  the  eye  again,  the  motion  is  fo 
quick,  that  they  are  not  perceived  *. 

There 

* The  following  quotation  refers  to  this  fenfation  : — (t  Aeger  in 
magna  luce  conftitutus,  ut  plurimum  prefbyta,  vel  oculis  nitidiffimis 
gaudens,  continuo  prae  oculis  obfervari  fibi  putat  pun&a  lucida,  qua: 
non  hue  et  illuc  volitant,  nec  a commoto  capite  agitantur,  ut  putat 
la  Hire,  et  ejus  in  hoc  exferiptor  Boerhaave  ; fed  conftanter  ft  oculus 
immobilis  remaneat,  deorfum  lentiflime  delabi  videntur  ; adeoque 
veluti  pluvia  aurea  prae  oculis  eaque  denfa  cernitur ; quae  verticaliter 
Temper  defeendit  in  quacumque  capitis  politura,  five  eredta,  five  late- 
raliter  inclinata  ; hoc  in  me  ipfo  expertus  per  annos,  obfervavi  in 
aliis,  potiffimum  illis  qui  Audio  nodturno  indulferant,  et  in  aegre- 
tante,  qui  de  eo  fymptomate  ad  melancholiam  fere  per  multos  annos 
follicitus  erat.”  Sauvages.  This  appearance  has  been  attempted  to 
be  explained  upon  the  fuppofition.  of  a very  fenfible  lla-Le  of  the  re- 
tina* 
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There  is  a kind  of  umbrae  feen  before  the  eyes  which 
are  occafioned  by  the  veffels  of  the  retina.  Of  this 
kind  is  the  fuffufio  reticularis  of  Sauvages,  in  which  the 
perfon  fees  umbrageous  ramifications  which  ftrike 
acrofs  the  fphere  of  vifion,  and  are  fynchronous  with 
the  pulfe,  fhowing  its  dependance  on  the  full  and 
throbing  pulfation  of  the  head.  There  are  alfo  cor- 
rufcations  feen  before  the  eyes  in  confequence  of  a blow 
upon  the  eye-ball,  and  accompanying  violent  head-ach, 
vertigo,  phrenitis,  epilepfy,  &c.  Whatever  forces  the 
blood  with  great  violence  to  the  head,  as  coughing, 
vomiting,  fneezing,  will  caufe,  for  the  inftant,  fuch 
corrufcations,  by  means  of  the  difturbed  circulation 
through  the  retina. 

We  are  particularly  called  upon  to  attend  to  the 
connexion  betwixt  the  iris  and  the  retina.  In  amau- 
rofis,  the  fenfibility  of  the  retina  being  entirely  loft, 
the  pupil  is  confequently  immoveable  and  dilated #. 
But  we  muft  recoiled,  that  if  one  eye  be  found,  the 
pupil  of  the  difeafed  eye  follows,  in  fome  degree,  the 
movement  of  the  iris  of  the  found  eye.  If  one  eye  be 


tina,  which  perceives  the  gutulas  exuding  from  the  pores  of  the  cor- 
nea, and  which,  falling  over  its  furface,  gives  the  appearance  of 
their  defcending.  But  it  is  only  felt  when  the  retina  is  exhaufted 
or  difturbed  by  preffure  on  the  eye-ball.  See  Sauvages  Suffufio 
Scintillans  & Suff.  Danae's. 

* There  are,  however,  cafes  of  Amaurosis  a myosi,  in  which 
there  is  a contracted  and  immoveable  pupil,  and  children  are  born 
with  an  infenfibility  of  the  organ  in  which  the  pupil  is  not  greatly 
dilated.  I would  be  willing  to  attribute  this  peculiarity  of  the  pupil 
and  apparent  amaurofis  in  newly-born  children  to  the  remains  of  the 
membrana  pupillaris. 

X 2 lhuts 
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fhut,  the  pupil  of  the  other  eye  will  dilate ; if  the  hand 
be  put  over  the  eye-lids  of  the  fhut  eye,  the  pupil  will 
ftill  further  dilate  *. 

We  find  fever al  inflances  of  vifion  indiflindt  during 
full  day-light,  and  perfect  in  the  crepufculum.  This 
we  have  explained  by  the  dilatation  of  the  pupil  allow- 
ing the  rays  of  light  to  pafs  the  partial  opacity  of  the 
lens ; it,  of  courfe,  has  no  connedtion  with  the  difeafe 
of  the  retina. 

There  are  alfo  inflances  of  vifion  being  more  than 
naturally  obfcure  in  the  twilight,  which  is  owing  to  a 
degree  of  infenfibility  f.  The  night  blindnefs,  how- 
ever, is  not  to  be  entirely  attributed  to  a degree  of  con- 
tinued infenfibility  in  the  nerve.  The  attacks  are 
Irregular,  and  allied  to  the  intermitting  amaurofis.  It 
has  been  epidemic,  and  the  following  cafes  feem  to 
ally  it  with  the  paralytic  affections. 

+ I 

* The  fympathy  of  the  iris  with  the  retina  I do  not  conceive  to 
be  immediate,  but  through  the  intervention  of  the  brain  ; and  the 
degree  of  dilatation  of  the  pupil,  I fhould  hold  to  depend  on  the 
ftrength  of  the  common  fenfation  of  both  eyes.  By  this  only  can 
we  account  for  the  fenfibility  of  the  retina  of  one  eye  affeifting  the 
iris  of  the  other,  or  the  difturbance  of  the  brain,  in  comatofe  difeafes, 
destroying  the  Sympathetic  connexion  betwixt  the  retina  and  pupil. 

-j-  Eft  immanis  differentia  inter  fplendorem  et  a&ivitatem  luminis 
candelas  et  lunas  : luminis  folaris  vis  eft  ad  vim  luminis  candelas  16 
pedes  diftantis,  obfervante  D.  Bonguer  ut  1 1664.  ad  1 ; et  ad  lumen 
lunas  in  pleni  lunio,  ut  374000  ad  1 demonftrante  D.  Euler  Mem. 
de  l’Acad.  de  Berlin,  an  1750,  pag.  299.  non  mirum  itaque  ft  vis 
toties  major  fufficeret  ad  fuccutiendam  retinam  quam  tanto  minor 
non  afficiebat.  Sxiuvages  Amblyopia  Crepufcularh . 


CASE 
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CASE  I.  OF  NYCTALOPIA,  OR  NIGHT  BLINDNESS, 
BY  DR.  HEBERDEN. 

A man,  about  30  years  old,  had,  in  the  fpring,  a 
tertian  fever,  for  which  he  took  too  fmall  a quantity 
of  bark,  fo  that  the  returns  of  it  were  weakened  with- 
out being  entirely  removed  ; he  therefore  went  into 
the  cold  bath,  and  after  bathing  twice,  he  felt  no  more 
of  his  fever.  Three  days  after  his  laft  fit,  being  then 
employed  on  board  of  a fhip,  in  the  river,  he  obferved, 
at  fun-fetting,  that  all  objects  began  to  look  blue,  which 
bluenefs  gradually  thickened  into  a cloud,  and  not 
long  after  he  became  fo  blind  as  hardly  to  perceive 
the  light  of  a candle.  The  next  morning,  about  fun- 
rife,  his  fight  was  reflored  as  perfedtly  as  ever.  When 
the  next  night  came  on,  he  loft  his  fight  again  in  the 
fame  manner ; and  this  continued  for  1 2 days  and 
nights.  He  then  came  afhore,  where  the  diforder  of 
his  eyes  gradually  abated,  and  in  three  days  was  en- 
tirely gone.  A month  after,  he  went  on  board  of 
another  fhip,  and  after  three  days  flay  in  it  the  night- 
blindnefs  returned  as  before,  and  lafled  all  the  time 
of  his  remaining  in  the  fhip,  which  was  nine  nights. 
He  then  left  the  fhip,  and  his  blindnefs  did  not  re- 
turn while  he  was  upon  land.  Some  little  time  after- 
wards, he  went  into  another  fhip,  in  which  he  continued 
ten  days,  during 'which  time  the  blindnefs  returned  only 
two  nights,  and  never  afterwards. 

In  the  Augufl  following,  he  complained  of  lofs  of 
appetite,  weaknefs,  fhortnefs  of  breath,  and  a cough  ; 
he  fell  away  very  fall,  had  frequent  fhiverings,  pains 
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in  his  loins,  dyfury,  and  vomitings ; all  which  com- 
plaints encreafed  upon  him  till  the  middle  of  Novem- 
ber, when  he  died.  He  had  formerly  been  employed 
in  lead-works,  and  had  twice  loft  the  ufe  of  his  hands, 
as  is  ufual  among  the  workers  in  this  metal.  Medical 
Tranfactionsj  publifhed  by  the  College  of  Phyftcians  in 
London,  vol.  i.  p.  60. 


CASE  II.  OF  NYCTALOPIA,  BY  DR.  SAMUEL  PYE. 

Pye,  fervant  to  a miller,  at  the  6th  mill,  on  the  Lime- 
houfe  wall,  about  40  years  of  age,  came  to  me  Oc- 
tober 2d,  1754,  for  advice  and  afliftance.  He  told 
me,  that  about  two  months  ago,  while  he  was  employed 
in  mending  fome  facks,  near  the  fetting  of  the  fun,  he 
was  fuddenly  deprived  of  the  ufe  of  his  limbs  and  of  his 
light.  At  the  time  he  was  attacked  with  this  extra- 
ordinary difeafe,  he  was  not  only  free  from  any  pain 
in  his  head  or  his  limbs,  but,  on  the  contrary,  had  a 
fenfation  of  eafe  and  pleafure  ; he  was,  as  he  exprefied 
himfelf,  as  if  in  a pleafmg  dofe ; but  perfectly  fen- 
fible.  He  was  immediately  carried  to  bed,  and  watched 
till  midnight ; at  which  time  he  defired  thofe  who  at- 
tended him,  to  leave  him,  becaufe  he  was  neither  Tick 
nor  in  pain.  He  continued  the  whole  night  totally 
blind  and  without  a wink  of  deep. 

When  the  day-light  of  the  next  morning  appeared, 
his  fight  returned  to  him  gradually  as'  the  light  of  the 
fun  encreafed,  till  it  became  as  perfect  as  ever  ; when 
he  rofe  from  bed,  his  limbs  were  reftored  to  their 
ufual  ftrength  and  ufefulnefs,  and  himfelf  in  perfect 
health. 


But 
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But  on  the  evening  of  the  fame  day,  about  the 
fetting  of  the  fun,  he  began  to  fee  but  obfcurely,  and 
his  fight  gradually  departed  from  him,  and  he  became 
as  blind  as  on  the  preceding  night ; though  his  limbs 
continued  as  well  as  in  perfect  health  ; nor  had  he, 
from  the  firft  night,  any  complaint  from  that  quarter. 

The  next  day,  with  the  riling  fun,  his  fight  return- 
ed ; and  this  has  been  the  alrnoft  conftant  courfe  of 
his  difeafe  for  two  months  pall.  From  the  fecond 
night,  the  fymptoms  preceding  the  darknefs  were  a 
flight  pain  over  the  eyes,  and  a noife  in  his  head, 
which  he  compared  to  a fqualhing  of  water  in  his  ears. 

After  near  two  months  continuance  of  the  difeafe, 
on  September  the  29th,  the  patient  was  able  to  fee  all 
night ; on  the  30th  September,  Odtober  1 and  2,  he 
was  again  blind  all  night ; on  the  3d,  he  was  able  to 
fee  ; on  the  4th,  he  was  blind  till  12;  on  the  5th  was 
blind.  From  this  he  had  no  return  of  his  complaint 
till  June  1755  ; from  which  time  till  the  3d  of  Odtober, 
when  I again  faw  him,  he  had  three  or  four  attacks  ; 
from  the  3d  till  the  10th,  he  had  an  attack  every  even- 
ing.— He  had  at  this  time  a purging.  I ordered  him 
an  eledtuary  of  bark  and  nutmeg,  which  fucceeded  in 
removing  the  blindnefs,  but  the  diarrhsea  continued 
wafting  him.  On  the  20th,  delirium  came  on  ; on  the 
2 1 ft,  he  became  deaf;  he  died  on  the  25th,  after 
having  fuffered  from  fever,  pain  in  his  bowels,  and 
continued  diarrhaea ; but  the  defedt  in  his  eyes  never 
returned  after  the  10th.  This  man  had  clear  bright 
eyes : when  his  fight  failed  him  the  pupils  were  en- 
larged about  one-third  in  diameter.  Medical  Facts  and 
Enquiries,  vol.  i.  p.  1 1 1. 
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Boerhaave  gives  us  an  example  of  imperfect  vifion, 
from  a difcordance  betwixt  the  contraction  of  the  iris 
and  the  excitement  of  the  retina ; fo  that  the  pupil  did 
not  dilate  in  proportion  to  the  decay  of  light  *. 

When  inflammation  extends  within  the  eye,  or  when  - 
the  retina  is  excited  by  fympathy  with  the  opthalmia 
of  the  outer  membranes,  it  may  happen  that  the  patient 
is  totally  blind  during  the  day,  and  yet  fees  on  the  ap- 
proach of  evening  ; becaufe,  from  the  fenhbility  of  the 
retina,  the  pupil  is  abfolutely  fbut,  but  as  the  light  is 
diminifhed  the  pupil  is  gradually  relaxed,  and  the  ob- 
fcure  light  admitted,  and  this  obfcure  light,  from  the 
irritable  ftate  of  the  retina,  gives  a vivid  fenfation  in- 
comprehenfible  to  the  byftanders.  Our  judgments  of 
the  flrength  of  fenfations  are  comparative  merely ; 
when  we  have  been  accufiomed  to  flrong  impreffions, 
leffer  ones  are  difregarded.  The  greater  light  deftroys 
the  capacity  of  the  retina  for  receiving  flighter  and 
more  delicate  impreffions ; while,  on  the  other  hand, 
the  abfence  of  light  referves  to  us  the  power  of  feeing 
objects  the  moll  faintly  illuminated.  We  are  every 
day  becoming  more  acquainted  with  the  invifible  pro- 
perties of  light ; and  we  have  frequent  experience  of 
darknefs  being  relative,  and  that  what  we  ffiould  call 
total  darknefs  is  very  often  but  a fainter  light.  One 
man  will  fee  diltinCtly,  when  another  is  quite  deprived 
of  the  power  of  dicerning  objects.  A man  in  prifon 
feems  to  have  the  light  gradually  admitted  to  him  ; and 

* In  old  people  there  is  an  obfcurity  of  vifion,  from  a diminifh- 
ed fenfibility  of. the  retina;  and  the  iris  does  not  take  a quick  fuc- 
cefiion  of  contraction  and  dilatation  with  the  change  of  light. 
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many  animals  are  in  quick  purfuit  of  their  prey,  while 
we  are  groping  our  way  with  the  afliftance  of  our 
other  fenfes. 

Animals  which  feek  their  prey  in  a light  which  is 
darknefs  to  us,  have,  moft  probably,  a greater  degree  of 
fenfibility  of  the  retina.  But  they  have  alfo  a more 
confpicuous  apparatus  in  the  largenefs  of  their  eyes, 
and  the  dilatability  of  their  pupil,  while  the  fenfibility 
which  this  provifion  gives,  is  often  guarded  from  the 
light  of  day  by  the  membrana  niCtitans,  and  by 
an  iris  capable  of  great  contraction.  Their  iris  pof- 
feffes  alfo  a great  power  of  contraction  in  narrowing 
the  pupil  during  the  day,  as  it  is  capable  of  dilating 
during  the  night,  to  the  -whole  extent  of  the  cornea. 
In  the  human  eye,  alfo,  the  ftrict  fympathy  between 
the  iris  and  retina  is  a guard  to  the  latter.  But  it  has 
often  happened  that,  in  ufmg  optical  inflruments,  the 
retina  has  been  hurt  by  the  intenfity  of  the  light  from 
the  concentrated  rays : a lelfer  degree  of  this  effeCt  we 
have  given  us  in  the  following  inflance  *. 

<c  Being  occupied  in  making  an  exaCt  meridian,  in 
order  to  obferve  the  traniit  of  Venus,  I ralhly  directed 
to  the  fun,  by  my  right  eye,  the  crofs  hairs  of  a fmall 
telefcope.  I had  often  done  the  like  in  my  younger 
days  with  impunity  ; but  I fuffered  by  it  at  laft,  which 
I mention  as  a warning  to  others.  I foon  obferved  a 
remarkable  dimnefs  in  that  eye,  and  for  many  weeks, 
when  I was  in  the  dark,  or  fhut  my  eyes,,  there  appeared 
before  the  right  eye  a lucid  fpot,  which  trembled  much 
like  the  image  of  the  fun  feen  by  reflection  from  water. 

* Viz.  by  Dr.  Reid, 

This 
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This  appearance  grew  fainter,  and  lefs  frequent  by  de- 
grees, fo  that  now  there  are  feldom  any  remains  of  it. 
But  fome  other  very  fenfible  effefts  of  this  hurt  dill 
remain  : — For,  fil'd,  the  fight  of  the  right  eye  continues 
to  be  more  dim  than  that  of  the  left ; fecondly,  the 
neared  limit  of  didinft  vifion  is  more  remote  in  the 
right  eye  than  in  the  other,  although,  before  the  time 
mentioned,  they  were  equal  in  both  thefe  refpe&s,  as  I 
had  found  by  many  trials ; but,  thirdly,  what  I chiefly 
intend  to  mention  is,  that  a draight  line,  in  fome  cir- 
cumdances,  appears  to  the  right  eye  to  have  a curvature 
in  it.  Thus,  when  I look  upon  a mufick  book,  and, 
/hutting  my  left  eye,  diredt  the  right  to  a point  of  the 
middle  line  of  the  five  which  compofe  the  daff  of  mu- 
fick, the  middle  line  appear  dim  indeed  at  the  point 
to  which  the  eye  is  directed,  but  draight ; at  the  fame 
time  the  two  lines  above  it  and  the  two  below  it  appear 
to  be  bent  outwards,  and  to  be  more  didind  from  each 
other,  and  from  the  middle  line  than  at  other  parts  of 
the  daff  to  which  the  eye  is  not  dire&ed.  Fourthly, 
although  I have  repeated  this  experiment  times  innu- 
merable within  thefe  16  months,  I do  not  find  that 
cuflom  and  experience  takes  away  this  appearance  of 
curvature  in  draight  lines.  Ladly,  this  appearance  of 
curvature  is  perceptible  when  I look  with  the  right  eye 
only,  but  not  when  I look  with  both  eyes ; yet  I fee 
better  with  both  eyes  together  than  even  with  the  left 
eye  alone.” 

Herfchel,  in  making  his  obfervations  on  the  fun, 
found  the  irritation  proceeding  from  the  red  rays  (being 
thofe  of  the  rays  of  light  which  have  the  property  of 
producing  heat  in  the  greated  degree)  ; he  found,  when 
9 he 
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he  ufed  red  glafs  to  intercept  the  too  vivid  impreflion 
of  light  on  his  eyes,  that  they  flopped  the  light,  but 
produced  an  infufferable  irritation  from  the  degree  of 
heat.  But  when  he  ufed  green  glafs,  it  tranfmitted 
more  light,  and  remedied  the  former  inconvenience  of 
an  irritation  ariling  from  heat.  He  concluded,  that  in 
the  darkening  glalfes  for  telefcopes,  the  red  light  of  the 
fun  fhould  be  entirely  intercepted.  Boerhaave  men- 
tions an  inftance  of  the  retina  being  injured  by  the  long 
ufe  of  the  telefcope,  and  he  himfelf  was  hurt  by  a fimilar 
caufe.  Thefe  injuries  are  owing  to  the  intrufion  of 
light  highly  concentrated,  and  over  which  the  pupil  has 
no  command  ; it  is  a degree  of  intenfity  which  the  or- 
gan is  not  prepared  to  counterad. 


OF  THE  MEMBRANA  PUPILLAFJS. 


3°4 


CHAP.  VI. 

I 

OF  THE  MEMBRANA  PUPILLARIS. 

The  membrana  pupillaris  is  an  extremely  vafcular 
membrane,  which  is  extended  acrofs  the  pupil  of  the 
foetus.  It  was  difcovered  by  Haller,  Albinus,  Wachen-  I 
dorf  *,  and  Dr.  William  Hunter,  at  the  fame  time  or 
without  correfpondence  with  each  other.  Hallerf , after 
injecting,  with  oil  of  turpentine  and  cinnabar,  a foetus 
of  the  feventh  month,  faw  through  the  cornea  the  vef- 
fels  of  the  iris  injedled,  and  fome  ramifications  from 
them  produced  into  the  fpace  of  the  pupil.  From  j 
convidlion  that  no  veffels  ramified  without  an  involving 
membrane,  he  naturally  concluded,  that  a membrane 
was  drawn  acrofs  the  pupil  of  the  foetus,  though,  in 
this  inftance,  it  was  about  to  difappear. 

In  feveral  other  fcetufes  of  the  feventh  month  he 
confirmed  his  firfl  obfervation  ; and,  cutting  off  the 
cornea,  he  obferved  the  membrane  impelled  forward 
by  the  humors  behind  like  a little  vehicle. 

Albinus,  in  his  firfl  book  of  Academical  Annotations, 
thus  defcribes  the  way  in  which  he  detedled  this  mem- 
brane. In  the  fame  child  in  whom  he  had  filled  the 

* In  Commercio  Norico,  A.  1740,  hebd.  iS.  as  quoted  by 
Haller. 

f Be  pova  tunica  pupill^m  fcetus  claudente.  Oper.  minor. 

yeffels 
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veffels  of  the  cryftalline,  he  alfo  firft  obferved  the  mem- 
brane which  doles  the  pupil,  and  in  which  the  veffels 
were  injected  that  came  from  the  margin  of  the  pupil. 
Upon  looking  through  the  cornea,  he  could  fee  no  dif- 
tindion  of  parts,  but  all  feemed  vafcularitv.  He  con- 
ceived, at  firft,  that  thefe  were  the  veffels  of  the  uvea, 
and  that  it  had  quite  contraded  and  had  ihut  the  pupil; 
then  that  they  were  the  veffels  of  the  capfule  of  the 
cryftalline  lens ; but  having  cut  into  the  eye,  he  found 
it  to  be  this  membrane.  Dr.  Hunter,  fpealdng  of  this 
membrane,  and  of  Albinus’s  claim  to  the  difcovery, 
lays,  “ In  juftice  to  this  great  anatomift,  I muft  declare 
that  I believe  this,  both  becaufe  he  afi'erts  it  and  becaufe 
I know  from  the  circumftances  it  was  hardly  poffible 
he  could  mifs  taking  notice  of  it  in  that  child.”  “ I 
have  always  obferved  (he  continues),  both  in  the  human 
body  and  in  the  quadruped,  th^t  there  is  a great  re- 
femblance  to  one  another  in  the  veffels  of  the  capfula 
criftallini  and  of  the  membrana  pupillae.  In  an  injeded 
foetus,  I always  find  both  nearly  in  the  fame  ftate  : if 
one  be  filled  only  with  the  blood  that  is  drove  before 
the  injedion,  fo  is  the  other ; if  one  be  filled  partly 
with  injedion,  and  partly  with  blood,  the  other  is  in 
the  fame  condition  ; if  one,  by  good  fortune,  be  finely 
and  minutely  filled  by  injedion,  the  other  is  fo  too  ; if 
one  be  burft  by  extravafations,  the  other  is  commonly 
in  the  fame  ftate  ; and  when  the  foetus  is  fo  near  its 
full  time  that  the  one  cannot  be  injeded,  neither  can 
the  other*.” 

* Sec  Medical  Commentaries,  p.  63.  foot  note. 

Dr.  Hunter, 
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Dr.  Hunter,  fpeaking  further  of  the  artery  of  the 
criftalline  capfulc,  fays,  “ that  it  does  not  terminate  at 
the  great  circle  of  that  humor.  Its  fmall  branches  pafs 
that  circle,  and  run  a very  little  way  on  the  anterior 
furface  of  the  criftalline  humor  before  the  points  of  the 
ciliary  proceffes ; then  they  leave  the  humor  and  run 
forwards,  fupported  on  a very  delicate  membrane,  to 
lofe  themfelves  in  the  membrana  pupillas.”  He  con- 
tinues : “ The  membrana  pupillae  receives  two  different 
fets  of  arteries,  one  larger,  from  the  iris,  and  the  other 
much  fmaller,  but  very  numerous  from  the  criftalline 
capfula.” 

Now  I think  that  every  expreflion  in  thefe  excerpts 
confirms  the  opinion  I entertain,  that  thefe  veffels  which 
are  feen  filled  with  red  blood,  and  which  take  their 
courfe  through  the  humors,  are  fubfervient  merely  to 
the  membrana  pupillaris. 

The  firft  time  I obferved  the  membrana  pupillaris 
was  in  the  eye  of  a child  born  at  the  full  time.  I had 
injected  the  child  very  minutely  with  fize  and  vermilion, 
and  the  iris  was  beautifully  red  and  the  pupil  quite 
tranfparent  and  black,  and  not  obfcured  by  any  extra- 
vafation  of  the  injection  into  the  aqueous  humor  : upon 
very  narrowly  obferving  the  circle  of  the  iris,  I faw 
diftinftly  a fmall  inje&ed  veffel  pafs  out  from  the  edge 
of  the  iris,  and  crofting  the  pupil,  divide  into  two 
branches  which  ran  into  the  oppofite  margin  of  the 
iris.  This  was  the  remains  of  the  membrane,  but  fo 
delicate  and  fo  perfedtly  tranfparent,  that  the  prefence 
of  it  was  only  to  be  argued  from  the  veffel  which  was 
feen  to  crofs  the  pupil. 


Since 
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Since  that  time  I have  often  feen  it  in  the  early 
months,  and  particularly  ftrong  about  the  feventh 
month  of  the  foetus.  It  is  then  an  opaque,  and  very 
vafcular  membrane,  and  generally  it  has  fpots  and 
ftreaks  of  extravafation  in  it.  The  vafcular  flrufture  of 
this  membrane  is  very  particular,  and  I can  aflign  no 
other  reafon  for  this  than  that  it  may  be  a pro\ifion 
for  its  rapid  abforption.  It  has  evidently  two  fources 
of  veffels,  viz.  the  veffels  of  the  capfules  and  thofe  of 
the  iris  ; but  whether  the  arteries  come  by  the  one 
fource,  and  the  veins  depart  by  the  other,  I cannot  as 
yet  determine.  In  one  preparation  I fee  the  veffels  with 
their  trunk  in  the  membrana  pupillaris,  and  the  branches 
fent  over  the  furface  of  the  iris. 

The  larger  and  flat  venous-like  veffels  of  the  mem- 
brane are  diftributed  in  a beautiful  net-work,  in  the 
form  of  the  lozinge  of  a Gothic  window.  They  have 
a free  communication  with  each  other.  In  their  whole 
courfe  the  veffels  feem  nearly  of  the  fame  fize,  (which 
alfo  is  like  the  character  of  a venous  net-work),  and 
they  terminate  apparently  in  the  margin  of  the  iris. 

The  ufe  of  the  membrana  pupillaris  I think  fuf- 
ficiently  apparent,  though  I do  not  find  that  it  has 
hitherto  been  underftood.  Haller  makes  a comparifon 
betwixt  this  membrane,  which  doles  up  the  pupil,  and 
that  matter  which  is  accumulated  in  the  paffage  of  the 
ear  in  the  foetus.  But  there  is  no  analogy. — As  the 
waters  of  the  amnios  might  otherwife  be  in  contact  with 
the  membrane  of  the  drum  of  the  ear,  and  injure  what 
neceffarily  is  of  a dry  and  arid  nature,  to  adapt  it  for 
receiving  the  vibrations  of  the  air,  this  matter  accumu- 
lated in  the  ear  of  the  foetus  defends  it.  But  at  the 

time. 
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time,  when  the  membrana  pupillaris  exifts  in  its  full 
ftrength  and  vafcularity,  no  light  is  admitted  into  the 
eye — the  foetus  is  lying  in  its  mother’s  womb.  Towards 
the  ninth  month,  the  membrane  has  become  tranfparent, 
and  if  not  totally  abforbed,  it  is  torn  by  the  firft  motion 
of  the  pupil  and  altogether  difappears.  It  can  therefore 
have  no  effect  in  obfcuring  the  light,  and  preventing  it 
from  exciting  in  too  great  a degree  the  eye  of  the 
newly-born  child.  To  explain  the  effect  of  this  mem- 
brane, then,  w'e  have  only  to  confider  that  it  is  of  the 
nature  of  the  iris  to  contraCt  its  circular  fibres  during 
the  operation  of  light,  fo  as  . to  clofe  or  nearly  clofe  the 
pupil ; that,  on  the  other  hand,  the  pupil  is  completely 
dilated  through  the  operation  of  the  radicated  fibres  of 
the  iris  in  darknefs: — To  the  queftion,  then,  why  it  is 
not  dilated  during  the  fcetal  ft  ate  ? The  anfwer,  I think, 
is  decidedly  this : — The  iris  is  not  loofe  in  the  foetal 
ftate,  it  is  connected  and  ftretched  to  the  middle  degree 
of  contraction  and  dilatation  by  the  membrana  pupillaris. 
Were  the  iris  in  a full  ftate  of  contraction,  during  the 
life  of  the  foetus,  it  could  not  receive  its  full  nourifh- 
ment,  proper  degree  of  extenfion,  and  due  powers  ; 
but  being  preferred  ftationary  and  extended,  the  dif- 
pofition  to  contraction,  which  it  muft  have  when  the 
retina  is  without  excitement,  is  counteracted,  until  it  is 
about  to  receive,  by  the  birth  of  the  child,  that  degree 
of  excitement  which  is  to  keep  up  the  preponderance 
towards  the  contracted  ftate  of  the  pupil 
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CHAP.  VII. 

OF  THE  HUMORS  OF  THE  EYE, 


OF  THE  AQUEOUS  HUMOR. 

The  aqueous  humor  is  perfedlly  limpid.  It  has  no 
capfule  or  furrounding  membrane,  as  it  is  not  in  con- 
fiftence  allied  to  the  other  humors,  but  is  fluid  *.  The 
ufe  which  I have  afligned  to  the  aqueous  humor  ex- 
plains its  nature  and  the  extent  of  the  chamber  which 
contains  it,  viz.  that  it  diftends  the  cornea  and  allows 
the  free  motion  of  the  iris ; it  confequently  fills  the 
fpace  between  the  lens  and  cornea.  The  ufual  defcrip- 
tion  is,  that  it  is  lodged  in  two  chambers ; the  one  be- 
fore the  iris,  called  the  anterior  chamber  of  the  aqueous 
humor,  and  the  other  behind  the  iris,  called  the  pofteriofl 
chamber  of  the  aqueous  humor. 

This  pofterior  chamber  was,  at  one  time,  conceived  to 
be  of  great  extent  f,  and  authors  fpoke  of  deprefling  the 
lens  into  the  pofterior  chamber  of  the  aqueous  humor  J. 

* It  pofleffes,  however,  a degree  of  vifcidity.  Winflow. 

•j-  Viz.  by  Heifter.  They  were  called  the  firft  and  fecond  cham- 
bers by  M.  Briffeau. 

j There  certainly  appears  fufficient  room  for  this  in  Vefalius  apd 
Briggs  plates : thefe  plates  have  milled  many. 
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It  is  found,  now,  that  betwixt  the  lens  and  iris  there  is  no 
fpace  to  which  we  ought  to  give  this  name  of  chamber. 

Heifter,  Morgagni,  and  M.  Petit  (medecin)  firft  de- 
monftrated  the  extreme  fmallnefs  of  the  pofterior  cham- 
ber, and  after  them  Winflow  confirmed  the  fa£t,  that 
the  iris  moved  almoft  in  contact  with  the  anterior  fur- 
face  of  the  lens. 

M.  Petit  gave  the  cleared:  proof  of  the  fmallnefs  of 
the  pofterior  chamber,  by  freezing  all  the  humors  of 
the  eye,  and  differing  them  in  their  folid  ftate.  With- 
out this  expedient  it  was  impoflible  to  prove  the  relative 
fize  of  the  two  chambers ; for,  whenever  the  cornea 
was  cut,  the  aqueous  fluid  efcaped,  and  the  lens  puflied 
forward.  When  the  eye  was  frozen,  and  then  differed, 
it  was  found  that  the  ice,  which  took  the  fliape  and 
dimenfions  of  the  anterior  chamber,  was  much  larger 
than  that  found  in  the  pofterior  chamber #;  indeed  the 
latter  was  formed  of  a very  thin  flake  of  ice.  The 
thin  piece  of  ice  in  the  pofterior  chamber  indicated  as 
much  fluid  only  betwixt  the  iris  and  lens  as  might  allow 
a free  motion  to  the  iris.  Thefe  experiments  were  in- 
stituted in  the  courfe  of  inveftigating  the  queftion  of 
the  nature  of  the  cataract. 

The  conclufion,  that  the  pofterior  chamber  of  the 
aqueous  humor  contained  but  one-fourth  of  the  whole 
aqueous  humor,  was  admitted  with  great  difficulty  and 
after  much  conteft.  It  determined  the  queftion,  whe- 
ther the  cataract  was  a membrane  or  the  opaque  lens ; 
for,  as  thofe  who  maintained  that  it  was  a membrane, 
laid  it  could  not  be  the  lens,  becaufe  the  lens  was  far 

■ + i 

* See  Acad.  Roy.  des  Sciences,  1723.  Mem.  p.  38. 
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diftant  from  the  iris,  it  was  necefiary  for  their  opponents 
to  prove  that  the  lens  was  clofe  upon  the  pupil,  and 
that  the  pofterior  chamber  of  the  aqueous  humor  was 
very  fmall. 

It  is  agreed  that,  in  the  adult,  the  quantity  of  the 
aqueous  humor  amounts  to  five  grains  5 in  the  foetus  it 
is  red,  turbid,  and  weighs  about  a grain  and  a half, 
owing,  in  part,  to  the  comparatively  greater  thicknefs 
of  the  cornea. 

As  it  is  natural  to  conceive  that  the  aqueous  humor 
flows  from  a vafcular  furface,  it  is  the  moft  generally 
received  opinion,  that  it  is  derived  from  the  points  of 
the  ciliary  procefles  and  furface  of  the  iris.  Haller, 
particularly,  and  after  him  Zinn,  have  thought  that  the 
ciliary  procefles  were  the  fecreting  bodies ; but  there 
is  one  argument  which,  in  my  mind,  determines  that 
thefe  are  not  the  foie  fecreting  parts,  viz.  that  while 
the  membrana  pupillaris  clofes  up  the  communication 
betwixt  the  two  chambers,  I have  obferved  the  anterior 
one  to  be  full  of  the  fluid,  which  of  courfe  mull  have 
been  fupplied  from  another  fource  than  the  ciliary  pro- 
cefles. I fuppofe,  therefore,  that  the  vilous  furface  of 
the  iris  is  the  proper  fecreting  furface  of  the  aqueous 
humor  *.  Zinn  obferves,  that  Haller  faw  the  mem- 

* The  opinion  of  Nuck  is  now  out  of  the*queftion.  He  thought 
that  he  had  difeovered  particular  aquedudts,  which  conveyed  the 
aqueous  humor  into  the  anterior  part  of  the  eye ; but  thefe  are  found 
to  be  nothing  more  than  the  fhort  ciliary  arteries  which  pierce  the 
fore  part  of  the  fclerotica.  M.  Merry  and  Bonhomme,  (fee  Zinn, 
p.  143.)  obferved,  in  an  adult,  the  pupil  clofed  with  a membrane, 
and,  in  this  initance,  there  was  fcarcely  any  fluid  in  the  anterior 
chamber,  whilit  the  pofterior  was  turgid  with  fluid, 
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brana  pupillaris  diftended  and  bulged  forwards  by  thtf 
aqueous  humor  in  the  pofterior  chamber.  It  is  fcareely 
neceffary  to  fay,  that  this  mull  always  take  place  when 
the  cornea  is  firft  opened  in  demonftrating  that  mem- 
brane, whether  there  be  a watery  fluid  behind  it  or  not. 
But  I believe  I fhall  be  able  to  prove,  that  the  fecretion 
of  the  ciliary  proceffes  can  have  little  power  of  filling 
the  pofterior  chamber,  even  from  the  connexion  of 
membranes  behind  the  membrana  pupillaris  in  the 
foetus.  The  aqueous  fluid  is  perpetually  undergoing 
the  change  of  fecretion  and  abiorption,  and  this  is  the 
reafon  of  its  quick  renewal  when  it  has  been  allowed 
to  efcape  by  puncture  of  the  cornea.  The  ancient9 
were  not  ignorant  of  the  quick  regeneration  of  tiffs 
fluid.  It  was  proved  to  the  moderns  by  a charlatan, 
Jofephus  Burrhus  (ventofus  homo,  qui  in  carcere  Ro- 
mano perut).  Before  the  phyficians  of  Amfterdami 
he  punctured  the  cornea  of  a dog ; then  inftilling  his 
liquor  under  the  cornea,  he  bound  up  the  eye ; in  a 
few  days  he  took  off  the  bandage,  and  fhowc-d  them 
the  cornea  again  diftended  with  the  aqueous  humor. 
It  was  foon  found  that  the  inftillecl  fluid  was  of  no  kind 
of  confequence.  Redi  and  Nuck  made  many  experi- 
ments, and  it  was  found  that  the  aqueous  humor  was 
regenerated  in  the  courfe  of  24  hours. 

When  the  difputes  regarding  the  cataraQ:  ran  high,- 
and  when,  to  make  new  diftin&ions  in  the  difeafe  was 
taken  as  a mark  of  praftical  knowledge  and  of  acute- 
nefs, there  was  a kind  ofcatarafl  attributed  to  the  aqueous 
humor.  When  the  aqueous  humor  became  turbid, 
white,  and  opaque,  and  obfcured  the  pupil,  they  were 
abfurd  enough  to  call  this  a cataraft.  The  turbid  ftate 
*7  of 
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of  the  aqueous  humor  is  at  once  diftinguiftiable,  from 
the  opaque  lens,  becaufe  it  obfcures  the  iris  as  well  as 
the  pupil. 

Pus  is  formed  in  the  chambers  of  the  aqueous  humor, 
hi  confequence  of  deep  inflammation,  contufions,  &c. 
and  from  the  fame  caufe,  fometimes,  proceeds  a bloody 
.effufion.  When  the  pus  has  lodged  in  the  anterior 
chamber  of  the  aqueous  humor,  it  would  appear,  upon 
the  authority  of  Galen,  that  an  oculift:  of  his  day  per- 
formed a cure  by  /haking  the  patient’s  head  * ! It  is 
an  operation  of  oculifts  to  pundure  and  allow  the  pus 
to  flow  out,  and  fome  have  even  fyringed  out  the  pus 
with  water  f ; but  this  mull  have  been  on  the  principles 
of  Jof.  Burrhus’s  exhibition  ; for  the  natural  fecretion 
is  here  the  bed  deluent.  When  we  recollect  the  nature 
of  the  parts  with  which  the  pus  lies  in  contad,  we  can- 
not be  fanguine  in  the  hope  of  fuch  an  operation  faving 
the  eye.  Sometimes  there  remains,  after  operation  on 
the  cornea,  or  in  confequence  of  ulceration,  a continued 
flow  of  the  aqueous  humor  ; the  confequence  is  a fub- 
fiding  of  the  cornea  J:  it  becomes  corrugated,  opaque, 

* Mouchart  fays,  he  has  often  feen  the  oculift;  Woolhoufe  repeat 
this  cure  by  (baking  his  patient’s  head  over  the  fide  of  the  bed.  He 
attributed  the  cure  to  the  falling  of  the  pus  into  the  pofterior  chan;* 
ber,  which,  he  fuppofes,  has  parts  more  capable  of  abforbing  it. 

•J*  They  were  at  variance  regarding  the  place  at  which  to  punfture 
for  this  difcharge Some  did  it  behind  the  iris;  there  we  know 
there  is  a crowd  of  veffels  5 the  be  ft  place  is  the  lower  edge  of  the 
pornea  before  the  iris.  It  feems  to  have  been  no  uncommon  acci- 
dent, in  this  operation,  to  find  the  lens  protruded  through  the  pupil. 
The  reafon  of  this  has  been  already  explained. 

^ Rhytidofis,  feu  fubfidentia  & corrugatio  corneae. 

Y 3 and. 
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and,  from  the  contact  of  the  iris,  apt  to  adhere  to  the 
iris.  In  confequence  of  this  fuppuration,  there  fome- 
times  follows  an  abfolute  obdrudtion  of  the  pupil,  from 
the  coalefcing  and  adhefion  of  the  edges  of  the  iris  *. 

THE  VITREOUS  HUMOR. 

The  vitreous  humor,  as  already  explained,  occupies 
almod  entirely  the  great  ball  of  the  eye.  It  is  con- 
fequently  beyond  the  lens;  and  keeps  it  at  the  requifite 
didance,  to  caufe  the  rays  from  objects  to  concentrate 
and  impinge  upon  the  retina.  The  vitreous  humor  is 
confiderably  denfer  than  the  aqueous  humor  f;  but  its 
peculiar  appearance,  its  glairy-like  confidence,  is  not 
owing  to  its  denfity,  but  to  the  manner  in  which  it  is 
contained  in  its  membranes.  From  being  contained 
in  a cellular  drudture  of  perfectly  pellucid  membranes, 
it  has  the  adhefion  and  confidence  of  the  white  of  an 
egg.  This  membranous  drudture  of  the  vitreous  humor 
has  been  demondrated  by  acids  and  by  freezing.  When 
frozen,  it  was  found  to  confid  of  pieces  of  ice  con- 
nected by  drong  membranes,  which  feparated  with  dif- 
ficulty, and  fhowed  their  torn  fragments  ; and  M, 
Demours  lifted  the  tranfparent  membranes  with  the 
point  of  a needle.  Although  the  vitreous  humor  ap-> 
pears  to  be  gelatinous,  it  is  not  fo  in  reality,  and  when 
it  is  taken  from  the  coats  of  the  eye,  it  retains  the  diape 
for  a time,  but  gradually  fubfides  by  the  fluid  exuding 

* Viz.  Synifcfis.  There  has  occprred  congenital  iroperforation 
of  the  pupil. 

f It  is,  according  to  Dr.  Monro,  in  the  proportion  of  as  1016 
to  1000. 
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from  the  membranes,  and  this  is  accelerated  by  punc- 
turing it. 


OF  THE  CRISTALLINE  LENS. 


The  criftalline  humor  is  a fmall  body,  of  the  fhape 
of  an  optician’s  lens,  of  great  power.  It  is  of  perfedt 
tranfparency,  and  of  denfity  much  greater  than  the 
vitreous  humour.  Its  denfity  to  that  of  the  vitreous 
humor  is  calculated  to  be  as  1114  to  1016.  But  the 
criftalline  is  not  of  uniform  denfity,  for  the  centre  forms 
a denfer  nucleus. 

The  form  of  the  cryftalline  is  that  of  a comprefied 
fphere,  the  anterior  furface  being  more  comprefled  or 
flatter,  though,  in  a degree,  convex.  According  to 
Petit,  the  anterior  furface  is  the  fegment  of  a fphere 
whofe  diameter  is  7,  8,  or  even  nine  linesfi  The  pofterior 
furface  is  a fphere  of  42  or  5,  or  54  lines  in  diameter. 
The  internal  ftructure  of  the  lens  is  quite  peculiar,  and 
refembles  neither  the  vitreous  nor  the  aqueous  humor. 
By  maceration,  it  fplits  into  lamellae,  and  at  the  fame 
time  burfts  up  into  equal  parts,  fo  that  there  is  firft  a 
ftellated-like  fifiure,  and  then  it  feparates  into  pretty 
regular  divifions ; and  after  maceration  in  acids,  the 
lens  can  be  teafed  out  into  minute  flireds  and  fibres  *. 

From  its  form,  denfity,  and  central  nucleus,  it  has 
great  power  of  converging  the  rays  of  light ; and  in  an 
eye  properly  conftituted,  it  concentrates  them  accurately 
to  the  furface  of  the  retina.  For  this  reafon,  it  is  placed 
before  the  vitreous  humor,  and  focketed  in  its  anterior 


* See  further  of  the  mufqularity  of  the  lens. 
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part.  It  is  contained  in  a capfular  membrane,  which 
membrane  is  continued  from,  or  conne&ed  with,  the 
membranes  of  the  vitreous  humor ; but  this  is  a rub- 
ied which  requires  a more  particular  inveftigation. 

OF  THE  CAPSULE  OF  THE  LENS  AND  VITREOUS 
HUMOR, 


/‘/rr/r  A'i  • 


In  fig.  i.  we  have  the  appearance  of  the  Petitiaq 
canal  blown  up.  It  is  not  found  full  of  any  fluid,  it  is 
only  the  laminx  of  membrane  inflated,  and  it  is  befi: 
demonflrated  by  cutting  off  the  cornea,  and  with  it  a 
fmall  circular  portion  of  the  fclerotica,  and  taking  with 
thefe  the  iris  alfo,  when  the  lens  prefents  itfelf  feated 
firmly  in  its  capfule  on  the  vitreous  humor.  Now 
laying  back  the  ciliary  procefles,  we  make  a fine  punc- 
ture with  a lancet  by  the  fide  of  the  lens,  and  then  blow 
gently  into  it  with  the  blow-pipe. 


Every 
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Every  anatomifl  acknowledges  the  exigence  of  the 
Petitian  canal,  and  a diflindt  capfule  to  the  lens  is  alfq 
pretty  generally  allowed.  But  many  deny  that  the 
yitreous  membrane  has  two  plates,  without  obferving 
that  the  exigence  of  the  Petitian  canal  is  a proof  of  the 
fplitting  of  the  membrana  vitrea,  on  the  fore  part  at 
leaf:.  Some  believe  that  the  vitreous  membrane  fplits 
and  involves  the  lens,  and  forms  its  capfule  ; but  the 
difficulty,  on  this  fuppofition,-  is  ftill  to  account  for  the 
formation  of  the  canal  which  furrounds  the  lens ; for 
as  the  fluids  on  the  furface  of  the  lens  and  within  its 
capfule  have  not  admiflion  to  the  canal,  the  canal  muff 
be  diftindt ; and,  indeed,  fometimes  we  blow  up  the 
circular  canal,  and  fometimes,  by  a .wrong  pundlure, 
the  capfule  of  the  lens  itfelf ; but  not  both  at  once. 

Seeing,  then,  that  thefe  cavities  are  diftindt,  fome 
anatomifts  have  admitted  that  the  membrana  vitrea  is 
double ; that  the  lens  has  its  proper  capfule ; and  that 
the  lamina  of  the  vitreous  membrane,  coming  near  the 
margin  of  the  lens,  fplits  and  involves  it  in  a fecond 
coat,  (as  in  fig.  2.)  Others  have  fuppofed  that  the 
anterior  layer  of  the  vitreous  humor  does  not  pafs  over 
the  anterior  furface  of  the  proper  capfule  of  the  lens, 
but  only  adheres  to  the  edge  of  the  capfule  of  the  lens, 
and  forms  the  Petitian  canal.  There  are  yet  others 
who  have  defcribed  the  membrana  vafculofa  of  the 
retina  as  forming  the  capfule  of  the  lens.  This  is  one 
of  thofe  pieces  of  anatomy  which  provokes  us  to  con- 
tinued refearch,  and  mortifies  us  with  continual  dis- 
appointment. If  this  piece  of  anatomy,  when  invefti- 
gated  in  the  eye  of  an  adult,  is  difficult  to  be  under- 
flood,  it  is  infinitely  more  complicated  in  the  eye  of  the 

foetus  $ 
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foetus ; and,  for  my  own  part,  I cannot  reconcile  my 
experience  with  any  former  opinion. 

I conceive  that  it  is  the  membrana  vafculofa  tunicas 
retinae,  or  membrana  vafculofa  Ruyfchii,  which  forms 
the  vafcular  capfule  of  the  lens  in  the  foetus,  and  alfo 
the  canal  of  Petit  in  the  adult.  The  criftalline  lens 
has,  in  the  firft  place,  its  proper  capfule,  which  fur- 
rounds  it  on  all  fides : again,  the  tranfparent  web  of  I 
membrane  that  is  continued  onward  from  that  part  of 
the  retina  which  has  upon  it  the  pulpy  and  nervous  ex- 
panfion,  fplits  when  it  approaches  the  margin  of  the 
lens.  One  lamina  goes  round  behind  the  leifs,  and  the 
other  palfes  a little  before  it,  forms  an  adhefion  to  the 
capfule  of  the  lens,  and  is  then  reflected  off  to  the  points 
of  the  ciliary  procefies  and  to  the  membrana  pupillaris 
of  the  foetus  *.  Betwixt  thefe  fplit  laminae  of  the  con- 
tinued membrane  of  the  retina  the  canal,  which  fur- 
rounds  the  lens,  is  formed,  The  membrana  vitrea  is 
fimply  reflected  over  the  back  of  the  lens,  and  has  no 
part  in  forming  the  Petitian  canal.  Where  the  retina 
advances  forward  upon  the  ciliary  procefifes,  it  forms 
an  adhefion,  beyond  which  the  medullary  part  is  not 
continued  ; but  the  membrana  vafculofa  palling  on- 
ward, as  I have  defcribed,  embraces  the  lens,  and  the 

* In  the  foetus,  as  far  as  I have  obferved,  the  proper  capfule  cf 
the  lens  and  the  membrana  pupillaiis  lie  in  contaft,  but  they  do  not 
adhere  ; and  while  the  membrana  pupillaris  is  perfedlly  red  with  in- 
jection, there  is  none  to  be  feen  on  the  fore  part  of  the  capfule. 
There  is,  indeed,  no  part  of  that  furface  which  is  afterwards  to 
fecrete  the  aqueous  humor,  which  could  fecrete  that  fluid,  betwixt 
the  furface  of  the  lens  and  membrana  pupillaris  : fo  complete  is  the 
adhefion  of  the  adventitious  and  vafcular  tunic  of  the  lens  to  the 
membrana  pupillaris. 

lamina. 
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lamina,  which  paffes  behind  the  lens  and  before  the 
vitreous  humor,  receives  and  conveys  the  artery  of  the 
capfule  ; on  the  fore  part  of  the  lens  the  anterior 
lamina  only  touches  the  capfule  of  the  lens,  adheres, 
and  is  then  reflected  off  to  form  the  membrana  pu- 
pillaris. 

In  this  account  I am  fupported  by  the  mod:  careful 
invefligation,  and  by  the  fimplicity  of  this  fyftem  of 
veffels : for  it  will  be  obferved,  that  it  is  on  the  mem- 
brana vafculofa  alone  that  the  veffels,  carrying  red 
blood  in  the  foetus,  are  fupported,  and  that  it  fhows 
throughout  the  fame  character  for  vafcularity.  Again, 
I think  it  probable  that  this  membrane  which  pafFes  be- 
fore the  lens,  viz.  the  membrana  pupillaris,  and  that 
which  paffes  behind  the  lens,  forming  the  vafcular 
capfule  of  the  lens,  difappears  at  the  fame  time  ; or  if 
this  poflerior  and  vafcular  membrane  which  paffes  be- 
hind the  lens  is  not  totally  abforbed,  it  becomes  thin 
gird  more  intimately  united  to  the  membrana  vitrea. 
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CHAR  VIII. 

OF  THE  DISTRIBUTION  OF  THE  CENTRAL  ARTERY 
AND  VEIN  OF  THE  RETINA. 

I am  the  more  anxious  to  give  the  accurate  diftri- 
bution  of  thefe  veffels,  that  Walter’s  account  of  them 
has  tended  much  to  derange  that  fimple  and  natural 
view  of  this  fyftem  which  obfervation  authorizes  us 
to  take. 

The  arteria  centralis  retinae  arifes  from  the  opthalmic 
artery  *.  Sometimes  it  is  derived  from  the  ciliary 
arteries  before  they  enter  the  coats  of  the  eye,  and 
often  there  is  more  than  one  branch  entering  the  optic 
nerve  f.  Arifing  from  this  fource,  there  are  many 
branches  which  are  diftributed  to  the  retina,  while  a 
branch  pafles  onward  from  the  lamina  cribrofa  through 
the  \itreous  humor  to  the  capfule  of  the  lens.  This 
velfel  does  not  pafs  exadtly  in  the  centre  of  the  vitreous 
humor,  but  to  one  fide  of  the  axis  of  the  eye.  When 
it  arrives  near  the  capfule  of  the  lens,  it  divides  into 
three  or  four  branches,  which,  reaching  the  capfule,  • 
fpread  beautifully  on  the  back  part  of  it  J. 

The 

* See  Haller,  Fafcic.  vii.  tab.  vi.  fig.  2.4.  7. 

f Haller,  F.  vii.  p.  42. 

J Walter  (de  venis  oculi)  fays,  the  arteria  centralis  retins?,  having 
perforated  the  membrana  hyoloidea,  pafFes  through  the  middle  of 
the  vitreous  humor,  and.  fcatters  fome  twigs  on  the  fmall  cells  of  the 

vitreous 
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The  branches  of  the  arteria  centralis  retinse,  which 
are  diftributed  in  the  retina,  are  fubfervient  to  its  fup- 
port,  and  are  confequently  as  vifible  in  the  adult  as  in 
the  foetus ; and,  where  the  membrane  of  the  retina  has 
been  defcribed  as  adhering  to  the  point  of  the  ciliary 
body,  thefe  veffels  of  the  retina  unite  to,  or  inofculate 
with  the  veffels  of  the  ciliary  proceffes. 

Walter  objects  to  the  defcription  of  the  arteria  cen- 
tralis retinas  given  by  Haller  and  others ; he  fays,  de- 
cidedlv,  that  there  are  no  arteries  diftributed  to  the 
retina,  and  that  anatomifts  have  deceived  themfelves  in 
fuppoftng  thofe  veffels  which  ramify  on  the  retina,  to 
be  arteries,  when,  in  reality,  they  are  veins ; he  con- 
ceives, that  the  free  return  of  the  injection  from  the 
extremities  of  the  arteries  into  the  veins  has  milled 
them. 

I am  at  a lofs  to  conceive  what  notions  profeffor  Walter 
can  have  entertained  regarding  this  vein  diftributed  in 
the  retina,  without  an  accompanying  artery.  It  is  a 
fuppofidon  contrary  to  the  general  frame  of  the  ceco- 
nomy,  and  I would  oppofe  to  it,  with  confidence,  my 
own  experience,  fince,  in  the  ox  and  other  animals,  I 
have  feen  the  veins  of  the  retina  turged  with  blood  and 
exceedingly  diftinct ; yet  when  I injefted  the  trunk  of 


vitreous  humor;  It  does  not,  he  fays,  run  through  the  vitreous  hu- 
mor in  a ftraight  line  from  behind,  forward,  nor  does  it  divide  into 
a great  number  of  branches  in  the  pofterior  part  of  the  capfule  of 
the  lens,  like  radii  from  a centre,  as  Zinn  has  defcribed.  He  afferts 
that  the  lens  receives  its  veffels  from  the  invellure  of  the  membrana 
hyoloidea,  and  that  they  run  back  from  the  edge  of  the  lens  towards 
the  pofterior  convexity. 


the 
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the  artery  at  the  root  of  the  optic  nerve,  I found  a fet  of 
velfels  injedled  on  the  furface  of  the  retina  quite  diltindl 
from  the  turgid  veins,  and  which  could  be  no  other  than 
the  arteries  diftributed  to  the  retina.  I mull  conclude 
that  there  is  no  peculiarity  in  the  dillribution  of  velfels 
in  the  tunica  vafculofa  retinae. 

We  frequently  obferve,  that  the  trunks  of  veins  and 
arteries,  deltined  to  the  fame  final  dillribution,  take  a 
different  courfe  ; but  in  their  final  dillribution,  I know 
no  inllance  in  which  they  do  not  ramify  with  parallel 
branches  interwoven  with  each  other. 

The  vena  centralis  retina*;,  as  it  is  defcribed 
by  Haller,  is  fometimes  a branch  of  the  opthalmica 
cerebralis,  but  often  it  rifes  from  the  cavernous  finus, 
amongfl  the  origins  of  the  external  and  inferior  redti 
mufcles  of  the  eye  ; after  giving  off  many  fmall  twigs 
to  the  periolleum  and  fat  of  the  orbit,  it  palfes  obliquely 
from  behind,  forward,  and  inward,  perforates  the  Iheath 
of  the  optic  nerve,  and,  after  fupplying  the  Iheath,  dips 
into  the  furface  of  the  nerve. — It  is  now  the  comes  ar- 
teriae  centralis  retinae.  It  enters  through  the  cribriform 
plate  of  the  optic  nerve,  and  fpreading  generally  in  large 
and  remarkable  branches  on  the  retina,  thefe  make  free 
inofculations  with  each  other,  and  finally  inofculate 
with  the  veins  of  the  ciliary  procelfes. 

Whether  a branch  of  the  vena  centralis  retins  is  fent 
olf  to  accompany  the  branch  of  the  artery  which  takes 
its  courfe  through  the  vitreous  humor,  I have  not  been 
able  to  determine. 
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CHAP.  IX. 

OF  THE  VASCULARITY  OF  THE  PELLUCID 
MEMBRANES. 

Jf  we  cut  through  the  fclerotic  and  choroid  coat, 
round  the  optic  nerve  as  it  enters  the  eye,  and  after- 
wards cut  up  the  outer  coats  towards  the  cornea,  the 
humors  fall  out  from  thefe  coats,  and  will  remain  fuf- 
pended  in  a fluid,  hanging  by  the  optic  nerve  and  clofely 
embraced  by  the  retina  : we  have  now  to  review  thefe 
parts  taken  colleblively,  independant  of  the  outward  and 
proper  coats,  and,  as  I have  clafled  them,  as  conflituting 
the  internal  globe  of  the  eye. 

The  firfl  peculiarity  which  (trikes  us  here  is  the  per- 
fect tranfparency  of  all  the  parts  within  the  embrace 
of  the  retina.  As  there  are,  in  the  adult  and  healthy 
eye,  no  veflels  to  be  feen  in  the  tranfparent  membrane 
and  humors,  it  becomes  a queftion,  whether  nature 
has  provided  for  the  fupport  and  nourilhment  of  thofe 
parts  by  other  means  than  the  common  circulation  of 
red  blood  through  veflels  ? Now,  I am  inclined  to 
think,  that  there  is  no  fuch  circulation  through  them  ; 
and  I believe,  that  this  would  be  much  more  generally 
allowed,  were  there  not  fomething  like  a proof  remain- 
ing in  men’s  minds  that  thefe  humors  and  tunics  were 
fupplied  with  red  blood  in  the  foetus ; whence  they  de- 
duce the  natural  confequence  that,  in  the  adult  (late, 
'*  i ‘ thefe 
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thefe  veffels  are  only  Ihrunk  fo  as  to  convey  only  colour- 
lefs  fluids.  I have,  therefore,  in  the  firft  place,  to  give 
my  reafons  why  I think  that  thefe  veflfels  of  the  foetus 
are  not  fubfervient  to  the  humors ; and,  I think,  I lhall 
prove  that,  when  they  have  once  difappeared,  they  are 
no  longer  pervious  veffels ; that,  though  thofe  parts 
which  they  are  fuppofed  to  fupply,  Ihould  become  in- 
flamed and  vafcular  in  the  adult,  thefe  veffels  which 
Were  apparent  in  the  foetus  do  not  become  enlarged  ; 
that  they  do  not  adminifter  in  any  way  to  inflammation 
and  difeafe,  but  that  a new  fource  is  given,  and  that 
veffels  are  formed  which  were  at  no  former  period 
difcernable. 

Why  Ihould  there  be  red  blood  tranfmitted  to  the 
pellucid  membranes  and  humors  of  the  foetus  ? Why 
is  not  that  ffate  of  circulation,  which  nourilhes  and 
fupports  the  parts  in  the  adult  ffate,  fufficient  for  their 
growth  and  the  progrefs  to  perfection  which  they  unJ 
dergo  in  the  foetus  ? Why  is  the  capfule  of  the  lens 
only  crowded  with  veffels  carrying  red  blood,  while 
the  proof  of  veffels  palling  to  the  cells  of  the  vitreous 
coat  ftands  upon  fome  very  rare  and  vague  affertions, 
and  fuch  as  can  be  naturally  explained  by  the  appear- 
ance of  thofe  veffels  which  merely  pafs  through  the  vi- 
treous humor  for  a different  deffination  ? 

I believe  this  is  a view  which  has  been  little  attended 
to  ; but,  upon  the  molt  minute  enquiry,  and  upon  ex- 
amining the  preparations  of  the  vafcularity  of  the  eye 
of  the  foetus,  I can  fee  no  veffels,  palling  into  the  hu- 
mors and  carrying  red  blood,  which  are  not  finally 
diffributed  to  the  membrana  pupillaris.  When  we  lay 
open  the  eye  of  a foetus,  after  a very  minute  and  fuc- 

cefsful 
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cefsful  injection,  we  fee  velfels,  which  all  proceed  from 
the  centre  of  the  optic  nerve,  palling  through  the  vi- 
treous humor  to  the  back  of  the  capfule  of  the  lens* 
viz.  the  branches  of  the  arteria  centralis  retinas.  This 
artery  divides  very  often  into  many  branches  before  it 
arrives  at  the  capfule  of  the  lens : now,  if  thefe  be  filled 
with  blood,  or  but  partially  injefted,  they  have  the  ap- 
pearance of  being  branches  diftributed  to  the  vitreous 
humor,  and  not  to  the  lens.  This  appearance  is  ftill 
more  apt  to  deceive  us  when  the  lens  is  feparated  from 
the  vitreous  humor,  and  when  the  vitreous  humor  is 
otherwife  dillurbed,  for  then  the  velfels  Ihrink  and  feem 
to  terminate  in  the  midlt  of  the  vitreous  humor.  When 
the  injection  is  perfect  there  is  no  fuch  appearance. 

On  the  back  of  the  lens  we  fee  a profufion  of  velfels  j 
but  I think  I may  pofitively  fay  that  thefe  velfels  do  not 
penetrate  to  the  lens  itfelf,  but  are  merely  on  the  cap- 
fule, and  that  having  made  the  circuit  of  the  lens,  they 
terminate  in  the  membrana  pupillaris  and  ciliary  body* 
I can  obferve  no  villi  on  the  inner  furface  of  the  capfule 
of  the  lens,  nor  any  appearance  of  its  being  a fecreting 
furface,  to  lead  me  to  fuppofe  that  thefe  velfels  fecrete 
the  lens,  as  Walter  fuppofes  they  do  ; nor,  after  the 
moll  fuccefsful  inje&ion  of  the  capfule  of  the  lens  and 
of  the  coats  of  the  eye  in  general,  can  I obferve  the 
flighteffc  ftain  of  colour  in  the  pellucid  Hate  of  the  lens, 
nor  betwixt  its  white  fibres  when  it  becomes  opaque. 
Nor  have  I obferved,  at  any  time,  a fingle  branch  of 
thefe  velfels,  which  are  fo  profufe  on  the  back  of  the 
lens,  diftributed  to  the  anterior  part  of  the  capfule ; on 
the  contrary,  they  all  terminate  abruptly  at  that  line,  a 
Vol.  Ill,  Z little 
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little  forward  from  the  utmoft  verge  of  the  lens,  where 
they  are  united  to  the  velfels  of  the  membrana  pupil- 
laris  and  ciliary  procelfes.  Were  thefe  velfels  of  the 
capfule  provided  for  the  fecretion  of  the  lens,  or  were 
thofe  velfels  the  trunks  of  lelfer  branches  which  pierce 
into  the  fubftance  of  the  lens,  they  would  appear  alfo 
on  the  fore  part  of  the  capfule. 

If  I am  accurate  in  thefe  obfervations,  we  are  autho- 
rized to  deduce  this  important  conclufion  -that  thefe 
velfels  which  we  fee  running  through  the  vitreous  hu- 
mor and  capfule  of  the  lens,  and  which  are  fometimes 
feen  filled  with  red  blood  or  injected  with  fize  and 
vermillion,  are  not  the  velfels  of  the  humors,  but 
velfels  in  their  palfage  to  the  membrana  pupillaris,  and 
that  they  difappear  totally  when  that  membrane  is  ab- 
forbed.  They  are  injected  when  the  membrana  pupil- 
laris is  injected ; they  are  more  difficult  to  fill  when 
that  membrane  is  becoming  pellucid  and  tender  towards 
the  latter  period  of  geftation  ; and  with  the  annihilation 
of  the  membrane  follows  the  difappearance  of  the 
velfels  carrying  red  blood  through  the  tranfparent  hu- 
mors of  the  eye. 

In  confirmation  of  the  total  annihilation  of  thefe 
central  velfels  of  the  vitreous  humor,  I have  found  that, 
when  difeafe  comes  upon  the  lens  of  the  adult,  the 
velfels,  which  are  apparent  in  confequence  of  inflam- 
mation, do  not  proceed  through  the  old  tract  from  the 
centre  of  the  optic  nerve  and  through  the  vitreous 
humor  to  the  lens,  but  that  they  come  from  the  ex- 
tremity of  the  retina  and  laterally,  and  thence  fpread 
over  the  back  of  the  lens. 

/ ' 
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An  eye,  which  I had  lately  an  opportunity  of  ex- 
amining, confirmed  me  in  this  opinion.  I affifted  my 
brother  in  an  operation  on  the  eye,  in  which,  the  an- 
terior part  being  difeafed,  it  wras  cut  away.  I had  foon 
an  opportunity  of  retiring  and  examining  the  parts 
with  Dr.  Monro.  I obferved,  then,  an  opaque  fpot  on 
the  pofterior  furface  of  the  lens,  which  was,  indeed,  in 
the  capfule,  and  to  this  fpot  there  came  velfels  over  the 
margin  of  the  lens  from  the  extremities  of  the  velfels 
of  the  retina  ; but,  in  the  vitreous  humor,  there  were 
no  velfels  to  be  feen,  nor  any  branches  palling  into 
the  lens  obliquely  from  behind,  as  they  do  in  the 
foetus. 
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CHAP.  X. 

SOME  SURGICAL  OBSERVATIONS  CONNECTED 
WITH  THE  ANATOMY  OF  THE  HUMORS. 

I have  already  mentioned,  as  the  principle  of  the 
operation  of  extracting  the  lens,  that  the  fi tuple  aCtion 
of  the  mufcles,  furrounding  the  eye-ball,  is  fufficient  to 
protrude  the  lens,  if  the  incifion  of  the  cornea  be  of 
proper  dimenfions  relative  to  the  fize  of  the  lens.  No 
doubt,  if  there  have  been  thickening  inflammation  and 
perhaps  preternatural  adhefions  of  the  membranes  fur- 
rounding the  lens,  the  operation  will  neceffarily  become 
more  complicated  ; the  lens  will  not  glide  at  once  over 
the  cheek  when  the  incifion  of  the  cornea  is  completed. 
But  {fill,  I think,  we  are  not  to  allow  ourfelves  to  con- 
fider  it  as  a ffcep  of  the  operation,  in  any  circumflances, 
that  the  ball  of  the  eye  is  to  be  prefled ; becaufe,  in 
that  cafe,  the  membranes  of  the  lens  give  way  fuddenly, 
and  part  of  the  vitreous  humor  unavoidably  is  protruded 
with  it,  or  the  edge  of  the  lens  is  turned  obliquely  to 
the  pupil,  and  the  vitreous  humor  efcapes  by  the  fide 
of  it.  It  is  better  to  deilroy  the  adhefions  with  the 
inftrument,  and  to  fcratch  the  capfule  of  the  lens  fo  that 
it  may  burft.  Whence  it  is  evident  that  it  is  neceflary, 
in  order  to  infure  the  correCt  performance  of  the  ope- 
ration of  extraction,  that  the  lens  fliould  prefs  equally 
forward  on  the  pupil,  and  that  the  pupil  fliould  be  al- 
lowed 
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lowed  to  dilate.  From  this  it  appears,  how  loofe  the 
ideas  of  thofe  are  who  can  fpeak  of  trying  firft  to  couch, 
and  if  that  is  not  found  to  fucceed,  then  to  perform  the 
operation  of  extraction.  I conceive  the  attempt  with 
the  needle  to  preclude  the  operation  of  extracting,  for 
thefe  reafons : — An  unfuccefsful  attempt  to  deprefs  will, 
in  general,  be  a laboured  and  reiterated  motion  of  the 
point  of  the  needle,  which  mull  occafion  inflammation 
and  an  adhefion  firmer  than  is  natural.  Again,  in 
couching,  the  lens  is  removed  from  the  axis  of  the  eye 
fo  far  only  that,  in  the  cafe  of  the  extracting  being  at- 
tempted, it  no  longer  equally  oppofes  itfelf  to  the  pupil, 
the  confequence  of  which  mull  be,  the  efcape  of  the 
vitreous  humor  and  the  detenfion  of  the  lens. 

In  regard  to  the  place  at  which  the  couching  needle 
is  to  be  introduced,  we  may  obferve,  that  we  are  di- 
rected, by  the  older  furgeons,  to  pierce  the  fclerotic  coat 
very  near  to  the  edge  of  the  cornea,  becaufe  they  were 
afraid  of  hurting  the  lens  with  the  needle  ! The  idea 
then  entertained  was,  that  the  cataraCt  was  a membrane 
hung  behind  the  pupil  and  before  the  lens.  The  older 
furgeons  had  the  idea  that  the  needle  entered  before 
the  lens,  and  palled  at  once  into  the  aqueous  humor. 
We  are  to  difregard  thefe  injunctions  of  furgeons  who 
directed  the  needle  to  be  introduced  with  the  idea  of 
avoiding  the  lens ; for,  while  their  notions  regarding 
the  dil'eafe  were  erroneous,  their  rules  of  operating 
could  not  be  correCt : accordingly,  we  find  them  dif- 
fering in  their  direCticns  as  to  the  place  of  piercing  the 
cornea  ; fome  directing  us  to  pierce  it  at  the  diflance 
of  one  line  from  the  edge  of  the  cornea,  others  at  the 
djltance  of  four  lines  and  a half. 

ll 
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Now  that  we  know  the  place  of  the  cataradt,  and 
know  alfo  that  it  is  the  opaque  lens,  we  can  be  at  no  lofs 
to  introduce  the  needle  correctly.  If,  fays  M.  Petit,  we 
pierce  the  fclerotic  coat  one  line  from  the  edge  of  the 
cornea,  we  pierce  the  tunica  conjunctiva,  fclerotica,  cho- 
I'oid,  vitreous  humor,  and  ciliary  procefles  before  the. 
needle  enters  the  cataradt.  In  this  pundture,  we  wound 
the  moft  vafcular  part,  and,  indeed,  every  delicate  part 
of  the  eye  ; for  even  in  this  moft  anterior  courfe,  the 
retina  is  equally  lacerated  with  the  ethers  *.  But  if  we 
pierce  the  fclerotic  coat,  three  lines  from  the  edge  of 
the  cornea,  we  avoid  the  ciliary  ligament  and  body,  and 
procefles ; and,  by  directing  it  a little  forward,  in  a 
line  towards  the  oppofite  margin  of  the  iris,  we  fhall 
find  the  point  of  the  needle  advancing  through  the 
opaque  lens  ; for,  although  the  lens  be  fo  far  opaque 
as  to  prevent  the  light  from  ftriking  the  retina,  it  is  fo 
far  tranfparent,  in  general,  that  the  needle  is  diftindtly 
feen  entering  its  fubftance,  and  can  be  then  directed,  fo 
as  to  transfix  the  cataradt  without  hurting  the  iris. 

We  have  feen  that  there  is  no  pofterior  chamber  of 
the  aqueous  humor  fit  to  contain  the  deprefled  criftal- 
line  lens.  The  belief,  which  even  fome  modern  fur- 
geons  have  entertained,  of  the  poflibility  of  deprefling 
the  lens  into  the  aqueous  humor,  is  a remnant  of  thofe 
inaccurate  notions  refpedting  the  fize  of  the  pofterior 
chamber  of  the  aqueous  humor  and  the  place  of  the  lens, 

* In  our  moft  modern  fyftem  of  furgery,  we  are  diredted  to  enter 
the  needle  one  tenth  of  an  inch . To  my  certain  knowledge,  not 
only  the  ciliary  body  has  been  injured  by  this  direction,  but  even 
the  root  of  the  ins  has  been  feen  to  be  pufhed  forward  on  the  point 
of  the  needle. 
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which  have  long  been  corrected.  With  this,  alfo,  I 
think  ought  to  have  been  forgotton,  the  idea  of  the 
rifmg  of  the  lens  after  it  has  been  deprefied  by  the  ca- 
taraft  floating  in  the  humors. — The  fad  I am  confident 
is  this  : when,  after  transfixing  the  catarad,  we  en- 
deavour to  diflodge  it  by  deprefling  the  point  of  the 
needle,  we  feparate  the  adhefion  between  the  humors 
and  the  points  of  the  ciliary  procefles  ; w'e  do  not, 
however,  unfocket  the  lens  from  the  fore  part  of  the 
vitreous  humor,  but  when  the  lens  defcends  with  the 
point  of  the  needle,  from  before  the  pupil,  the  vitreous 
humor  revolves  with  it ; the  confequence  of  which  is, 
that  when  the  needle  is  withdrawn,  the  lens  rolls  round 
with  the  vitreous  humor  : but  as  the  lens  only  is  opaque 
as  its  firm  connexion  with  the  vitreous  humor,  and 
even  the  rolling  of  the  vitreous  humor  itfelf  cannot  be 
feen,  this  rolling  of  the  lens  appears  to  be  the  con- 
fequence merely  of  its  own  buoyancy  in  the  aqueous 
humor.  This  adhefion  of  the  lens  to  the  vitreous  hu- 
mor, I have  been  fenfible  of  during  its  depreflion,  from 
the  elaftic  nature  of  the  refi  fiance  which  I felt.  When 
the  lens  parts  from  its  focket  in  the  vitreous  humor, 
and  when  it  is  deprefled  with  fuch  a turn  of  the  needle 
as  puts  it  under  the  anterior  part  of  the  vitreous  humor, 
it  cannot  rife  again  ; there  is  no  motion  of  the  eye  which 
can  replace  it — there  is  no  aqueous  fluid  in  which,  if  it 
were  of  lefs  fpecific  gravity,  it  could  rife : it  lies  under 
and,  in  part,  imbedded  in  the  vitreous  humor.  Another 
idea  is,  that  it  rifes  with  the  needle : but  no  one,  who 
underftands  what  is  to  be  done  in  the  operation  of  the 
needle,  will  raife  it  again  oppofite  to  the  pupil  after  the 

Z 4 lens 
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lens  is  depreflfed— it  ought  to  be  withdrawn  without 
again  elevating  the  point.  But  what  has  always  ap- 
peared to  me  as  the  mod  unaccountable  caufe  that  can 
be  aligned  for  the  rifing  of  the  cataradl,  is  the  adtion 
of  the  mufcles  of  the  eye  *,  It  has  been  explained 
how  the  lens  is  protruded  by  the  adtion  of  the  mufcles 
when  the  cornea  is  cut  and  the  aqueous  humor  let  out, 
for  then  the  uniform  refiftance  of  the  eye  is  broken, 
and  there  is  a motion  of  the  humors  towards  the  breach, 
and  the  lens,  lying  behind  the  pupil,  is  the  firft  part  to 
be  protruded  forward ; but  when  it  lies  under  the  am 
terior  part  of  the.  vitreous  humor  (and  there  it  mud  lie 
if  it  is  at  all  difplaced),  or  in  whatever  fituation  it  hap- 
pens to  be,  from  that  it  cannot  be  moved  by  the  adtion 
of  the  redti  mufcles ; for  they  embrace  the  eye  on  every 
fide,  and  their  adtion  operates  uniformly,  fo  that  they 
cannot  effedt  a body  immerfed  in  the  midft  of  the  hu- 
mors, For  the  fame  reafon  that  we  fhould  decline  the 
operation  of  extracting,  after  attempts  have  been  made 
to  deprefs  with  the  needle,  I fhould  refufe  when  the 
pupil  is  rugged  and  irregular,  becaufe  the  difeafe  may 
be  more  extenfive  than  it  appears  to  be.  Thus  cata- 
radts  brought  on  by  falls,  or  blows,  or  pundtures  of 
the  eye,  are  lefs  favourable,  as  there  is  danger  of  the 
inflammation  having  gone  deep,  and  having  affedted 
the  other  humors  in  a way  which  cannot  be  known, 
fmce  the  opaque  lens  is  betwixt  us  and  them. 

A frequent  caufe  of  the  failure  of  the  operation  of 
4eprefiion  is  the  difplacement  of  the  lens  backwards  $ 

* See  Mr.  Benjamin  Bell’s  Syftem  of  Surgery. 
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for  when  it  feems  to  have  gone  down  with  the  needle, 
it  has  flipped  from  under  it  and  ftarted  backward.  In 
this  cafe  the  pupil  appears  clear,  but  the  patient  gains 
little  advantage ; for  the  cataract,  though  removed 
from  the  pupil,  is  ftill  in  the  fituation  to  obftruft  the 
light. 
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CHAP.  XI. 

OF  THE  MANNER  IN  WHICH  THE  EYE  ADAPTS  IT- 
SELF TO  THE  DISTANCE  OF  OBJECTS. 

This  is  a queftion  which  many  have  endeavoured  to 
determine,  and  many  have  failed  ; the  proof  of  which 
is,  that  there  is  not  one  explanation  of  the  manner  in 
which  the  eye  adapts  itfelf  to  the  diftance  of  obje&g, 
but  many  explanations  equally  ingenious. 

One  opinion  is,  that  the  eye  is  at  reft  when  we  fee 
the  diftant  parts  of  a landfcape,  but  that  the  direction 
of  the  eye  to  the  nearer  obje&s  is  attended  with  an 
effort.  This  effort  is  the  adtion  of  the  ftraight  mufcles 
of  the  eye  compreffmg  the  ball. of  the  eye,  fo  as  to 
lengthen  the  axis  as  much  as  is  neceffary  to  allow  the 
pencils  of  rays  to  unite  in  points  upon  the  retina. 

To  this  opinion  it  is  objected,  that  in  fome  animals 
the  fclerotic  is  hard,  and  not  capable  of  changing  its 
figure ; that  in  man,  the  preffure  would  be  unequal ; 
that  the  unelaftic  retina  would  be  thrown  into  irregular 
folds ; that  thefe  mufcles,  being  voluntary  mufcles, 
under  the  will,  we  fhould  be  more  confcious  of  their 
operation  than  we  are  ; and  that,  while  the  mind  re- 
mains attentive  to  diftant  objects,  no  voluntary  exertion 
of  thefe  mufcles  can  effedt  the  diftindtnefs  of  the  objedts. 
Again,  to  make  the  eye  change  its  accommodation 
from  the  diftindt  vifion  of  objects,  at  fix  inches  to 
. fourteen 
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fourteen  feet  five  inches,  would  require  fuch  a preffdre 
as  might  lengthen  the  axis  of  the  eye  one  tenth  part, 
which  again  would  form  an  oval  that  would  derange 
the  retina. 

Another  opinion  is,  that  when  the  eye  fees  the  neareft 
objeCts  it  is  at  reft ; and  that,  in  attending  to  diftant 
objeCts,  the  ftraight  mufcles  draw  back  the  fore  part  of 
the  eye  into  the  focket,  and  thus  fhorten  the  axis.  To 
this  opinion,  of  courfe,  the  fame  objections  lie  as  to  the 
fuppofition  that  the  axis  is  lengthened  by  the  operation 
of  the  mufcles. 

There  are  fome  who  have  entertained  an  opinion, 
that  the  iris,  by  its  contraction,  operates  fo  on  the  cir- 
cular margin  of  the  cornea,  where  it  is  connected  with 
the  fclerotic  coat,  as  to  make  the  cornea  more  convex, 
and  thus  encreafe  its  power  of  concentrating  the  rays 
and  enable  the  eye  to  fee  near  objeCts  diftinCtly.  To 
account  for  this  power  in  the  iris.  Dr.  Jurin,  the  pro- 
pofer  of  this  hypothefis,  fuppofes  that  there  is  a greater 
mufcular  ring  in  the  margin  of  the  iris  connected  with 
the  edge  of  the  cornea  : the  exiftence  of  thefe  mufcular 
fibres  is  not  demonftrated,  but  he  fays,  fince  the  Iefler 
mufcular  ring  in  the  inner  margin  of  the  iris  is  not 
proved  by  ocular  infpeCtion,  and  yet  is  juftly  inferred 
from  its  effeCts,  viz.  the  contraction  of  the  pupil ; in  the 
fame  way,  “ the  change  of  conformation  in  the  eye  has 
not  yet  been  adequately  accounted  for,  but  may  be  fairly 
made  out  by  fuppofing  the  exiftence  of  the  greater 
mufcular  ring.”  His  conclufion  is  in  thefe  words : — • 
“ When  we  view  objeCts  nearer  than  the  diftance  of 
“ 1 5 or  1 6 inches,  I fuppofe  the  greater  mufcular  ring 
(i  of  the  iris  contracts,  and  thereby  reduces  the  cornea 

“ to 
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<e  to  a greater  convexity ; and  when  we  ceafe  to  view 
“ thefe  near  objects,  this  mufcular  ring  ceafes  to  aft, 
“ and  the  cornea,  by  its  fpring,  returns  to  its  ufual 
“ convexity  fuited  to  1 5 or  16  inches.  In  which  con- 
<f  dition  the  elafticity  of  the  cornea  on  the  one  fide, 
“ and  the  tone  of  the  mufcular  ring  on  the  other, 
<c  may  be  confidered  as  two  antagonifls  in  a perfeft 
“ equilibrium.” 

To  this  opinion  it  is  objefted,  that  the  iris  is  not 
rooted  in  the  cornea,  but  in  the  fclerotic  coat,  which 
is  firm  in  man  and  inflexible  in  many  animals.  We 
have  alfo  to  conflder,  that  this  delicate  and  inviflble 
circle  of  mufcular  fibres  has  not  only  to  contraft  the 
margin  of  the  cornea,  but,  in  this  aftion,  to  alter  the 
configuration  of  the  whole  eye.  The  eye-ball  is  a 
whole  equally  diftended,  and  no  part  of  it  can  fufier 
contraftion  without  a refinance  from  the  whole  of  the 
coats  : befides,  in  this  cafe,  the  alternation  of  light  and 
the  brightnefs  of  objefts  would  be  perpetually  obfcuring 
the  image,  by  the  play  of  the  iris  caufing  an  alteration 
of  the  focus  of  the  cornea.  But  Dr.  Jurin  did  not  at- 
tribute the  whole  effeft  to  the  aftion  of  the  iris.  He 
thus  explains  the  ufe  of  the  fluid  furrounding  the  lens 
and  the  membranous  capfule  : — When  the  eye  is  to  be 
fuited  to  greater  diftances,  he  fuppofed  that  the  liga- 
mentrum  ciliare  contracts  its  longitudinal  fibres,  and,  by 
that  means,  draws  the  part  of  the  anterior  furface  of 
the  capfule,  into  which  thefe  fibres  are  inferted,  a little 
forward  and  outward.  By  this  aftion,  he  fuppofed 
that  the  fluid,  within  the  capfule  of  the  lens,  flows  from 
the  middle  towards  the  margin  ; and,  confequently,  the 
centre  of  the  capfule  of  the  lens  is  reduced  to  a lefs 
* 1 
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degree  of  convexity  ; and  that  the  elasticity  of  the 
capfule,  and  the  tone  of  the  ligament,  may  be  looked 
upon  as  two  antagonists  perfectly  in  equilibrio  with 
one  another.  In  the  State  of  reSt,  the  eye  is  conceived, 
by  Dr.  Jurin,  to  be  adapted  to  the  middle  diStance  ; by 
the  encreafe  of  the  convexity  of  the  cornea,  to  be 
adapted  to  nearer  vifion ; and  by  the  change  in  the 
capfule  of  the  lens,  to  be  fitted  to  difitant  objeds. 

To  this  laft  fuppofition  it  is  objeded,  that  there  is  a 
Simplicity  in  the  operations  of  nature ; that  the  change, 
wrought  upon  the  capfule  of  the  lens,  is  infufficient  to 
account  for  the  w'hole  effed,  and  that,  therefore,  there 
is  a prefumption  that  it  has  no  fiiare  in  producing  the 
change  ; that  there  are  no  mufcular  fibres  in  the  ciliary 
proceffes ; and,  laftly,  that  this  fiuid,  being  of  denfity 
but  little,  if  at  all,  removed  from  the  aqueous  humor, 
any  alteration  of  its  form  can  have  but  a very  infig- 
nificant  effect. 

It  has  occurred  to  others*,  that  the  oblique  mufcles 
of  the  eye-ball,  being  thrown  in  oppofite  diredions 
round  it,  they  may  have  the  effed  of  elongating  the  axis 
of  the  eye  : Again,  that  the  adion  of  the  orbicularis 
rnufcle  of  the  eye-lids,  by  compreffmg  the  eye-ball, 
affifts  in  accommodating  the  eye  for  feeing  near  objeds 
more  diftindly.  Dr.  Monro  makes  a fet  of  experiments 
to  prove  the  effed  of  the  orbicularis  rnufcle  of  the  eye- 
lids ; but  I conceive  that  he  has  deceived  himfelf,  in 
afcribing  to  the  compreffion  of  the  eye-lids  an  effed 
partly  produced  by  a voluntary  effort,  but  in  a way 
which  is  not  underftood,  and  partly  by  the  contradion 

* Hambergerus,  Briggs,  Keif,  Monro. 
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and  dilatation  of  the  pupil,  from  the  degree  of  opening 
of  the  eye-lids.  If  he  be  right  in  his  way  of  account- 
ing for  the  effeds  produced  in  the  experiments  -which 
he  details,  they  ought  to  have  the  effed  of  precluding 
the  neceflity  of  all  further  hypothefis ; fo  fully  does 
the  action  of  the  orbicularis  mufcle  feem  to  him  adapted 
to  the  end  propofed.  In  the  firft  experiment,  when  he 
opened  his  eye-lids  wide,  and  endeavoured  to  read  a 
book  the  letters  on  which  were  fo  near  the  eye  as  to  be 
indiftind,  he  found  that  he  could  not  do  it.  In  ihe 
fecond  experiment,  keeping  the  head  in  the  fame  re- 
lation to  the  book,  he  brought  the  edges  of  the  eye- 
lids within  a quarter  of  an  inch  of  each  other,  and  then 
made  an  exertion  to  read,  when  he  found  he  could  fee 
the  letters  and  words  diflindly.  When  I try  this  ex- 
periment, I find  the  adion  of  the  eye-lids  to  have  no 
fenfible  effed,  unlefs  they  are  brought  very  clofe  to- 
gether : then,  I do  indeed  find  that  they  have  a moil 
remarkable  effed.  But  in  this  fituation,  the  eye-lids 
cover  the  cornea  fo  much,  that  if  they  have  any  effed 
at  all  upon  the  cornea,  it  muft  be  to  comprefs  and 
flatten  it,  and  not  to  give  it  a greater  convexity.  The 
fmaller  the  opening  of  the  eye-lids,  the  greater  I found 
the  effed.  I conceive  it  to  be  produced  by  the  optical 
effed  of  the  eye-lafhes  correding  the  too  great  con- 
verging of  the  rays ; and  the  fame  effed  I found  to 
be  produced  by  the  marginal  hairs  of  two  flat  camel- 
hair  brufhes,  although  the  eye-lids  were  kept  open. 
Dr.  Monro  concludes  that,  in  this  adion  of  the  eye, 
iff,  the  iris,  2dly,  the  redi  mufcles,  3dly,  the  two 
oblique  mufcles,  and,  4thly,  the  orbicularis  palpebra- 
rum, 
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rum,  have  all  their  fhare  in  accommodating  it  to  the 
diftance  of  objects,  and  in  giving  perfect  vifion. 

Very  ingenious  experiments  are  made  by  Dr.  Young*, 
to  determine  whether  there  be  any  change  in  the  length 
of  the  axis  of  the  eye-ball.  He  confiders  it  as  neceffary, 
to  account  for  the  power  of  the  eye  in  adapting  it  to 
the  diftance  of  obje&s,  that  the  diameter  fhould  be  en- 
larged one  feventh  ; its  tranfverfe  diameter  diminifhed 
one  fourteenth ; and  the  femi- diameter  fhortened  one 
thirtieth  of  an  inch.  To  determine  this  he  fixed  the 
eye,  and  at  the  fame  time  he  forced  in  upon  the  ball  of 
the  eye  the  ring  of  a key,  fo  as  to  caufe  a phantom 
very  accurately  defined  to  extend  within  the  field  of 
perfect  vifion ; then  looking  to  bodies  at  different  dif- 
tances,  he  expected,  if  the  figure  of  the  eye  was  altered, 
that  the  fpot,  caufed  by  the  preffure,  would  be  altered  in 
fhape  and  dimenfions ; he  expected  that,  inffead  of  an 
increafe  of  the  length  of  the  eye’s  axis,  the  oval  fpot 
caufed  by  the  preffure  of  the  key,  refilling  this  elon- 
gation,  fhould  have  fpread  over  a fpace  at  leafl  ten 
times  as  large  as  the  mofl  fenfible  part  of  the  retina : 
but  no  fuch  effect  took  place ; the  power  of  accom- 
modation was  as  extenfive  as  ever,  and  there  was  no 
perceptible  change  either  in  the  fize  or  in  the  figure  of 
the  oval  fpot.  Again,  he  placed  two  candles  fo  as 
exa&ly  to  anfwer  to  the  extent  of  the  termination  of 
the  optic  nerve  ; he  marked  accurately  the  point  to 
which  the  eye  was  direfted  ; he  then  made  the  utmofl 
change  in  its  focal  length : expecting  that,  if  there 
were  any  elongation  of  the  axis,  the  external  candle 


* Philof.  Tranf.  for  1801. 
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would  appear  to  recede  outward  upon  the  vifible  fpace : 
but  this  did  not  happen  ; the  apparent  place  of  the  ob- 
fcure  part  was  precifely  the  fame  as  before. 

A favourite  opinion  of  late  has  been,  that  the  lens 
has  a power  of  altering  its  degree  of  convexity,  and 
thus  accommodating  itfelf  to  the  diflance  of  obje&s. 
As  to  the  fibrous  ftrudture  of  the  lens,  there  can  be 
no  doubt : firfl  it  is  rent  by  fiffure,  then  fplit  into  lamina, 
and  can  be  finally  teafed  out  into  fibres. 

This  ftru&ure  was  firfl  obferved  by  Leewenhoeck : 
he  has  thefe  words : — 44  Porro  vidi  corpus  criflallinum 
44  ex  tarn  tenuibus  coacervatis  conflare  fquamis  ut  ubi 
44  eas  oculo  dimetior,  dicere  cogar,  plures  bis  millenis 
44  fibi  invicem  incumbere  ; ubi  enim  corpus  criftalli- 
44  num  ab  ejus  membranula  feperaffem,  ejus  adhuc 
44  axis,  ubi  craffiffimum  erat,  (non  enim  eft  perfebte 
44  rotundum,  fed  aliquo  modo  planum)  duas  tertias 
44  pollicis  partes  retinebat ; ergo  a centro  ad  circum- 
44  ferentiam  eft  tertia  pollicis  pars  atque  quoniam,  ex 
44  dimenfione  mea,  600  pili  lati  pollicis  quadrati,  lon- 
44  gitudinem  conficiunt  200  pili  lati  pollicis  tertiam 
44  partem  adaequare  debent.  Atque  nunc  video  ubi 
44  dense  fquamae  funt  coacervatae,  eas  capilli  noftri 
44  diametrum  nondum  adscquare ; ergo  his  10  cum 
44  200  multiplicatis,  fequetur,  ut  di£tum,  plures  2000 
44  fquamas  in  corpore  criftallino  effe  coacervatas.  Porro 
44  vidi  fingulas  has  fquamas  ex  filamentis,  concinno 
44  ordine  juxta  fe  pofitis,  conflare  adeo  ut  fingulae 
44  fquamulae  unum  filamentum  fint  craffae ; & ut  hanc 
44  fubftantiam  fibros  earn  ex  qua  corpus  criflallinum 
44  conftat  ob  oculos  ponerem,  earn,  lineis  in  circulum 
44  dudtis  quantum  pote  defignavi.’* 


The 


fuSTA-ftCE  OF  OBJECTS.'  34! 

The  fibrous  ftructure  and  mufcularity  of  the  lens 
was  brought  forward  by  Defcartes,  as  explaining  fome 
&<ftions  of  the  eye  ; but  was  again  negledted,  till  more 
lately,  that  it  has  been  revived  by  the  infertion  of  Mr. 
Young’s  obfervations  on  vifion  in  the  Philofophical 
Tranfadtions  *.  The  following  are  Mr.  Young’s  ob- 
fervations on  the  appearance  of  the  lens : — ■*-  The  crif- 
44  talline  lens  of  the  ox  is  an  orbicular  convex  tranf- 
44  parent  body,  compofed  of  a confiderahle  number 
44  of  fimilar  coats,  of  which  the  exterior  clofely  adhere 
44  to  the  interior.  Each  of  thefe  coats  confifls  of  fix 
44  mufcles,  intermixed  with  a gelatinous  fubftance, 
44  and  attached  to  fix  membranous  tendons.  Three 
44  of  the  tendons  are  anterior,  three  pofterior ; their 
44  length  is  about  two  thirds  of  the  femidiameter  of 
44  the  coat ; their  arrangement  is  that  of  three  equal 
44  and  equidiftant  rays,  meeting  in  the  axis  of  the  crif- 
44  talline  ; one  of  the  anterior  is  dire&ed  towards  the 
44  outer  angle  of  the  eye,  and  one  of  the  pofterior  to- 
44  wards  the  inner  angle,  fo  that  the  pofterior  are 
44  placed  oppofite  to  the  middle  of  the  interftices  of 
44  the  anterior  5 and  planes  palling  through  each  of 
44  the  fix,  and  through  the  axis,  would  mark  on  either 
44  furface  fix  regular  equidiftant  rays.  The  mufcular 
44  fibres  arife  from  both  fides  of  each  tendon ; they 
44  diverge  till  they  reach  the  greateft  circumference  of 
44  the  coat,  and  having  palled  it,  they  again  converge 
44  till  they  are  attached  refpeftively  to  the  fides  of  the 
44  neareft  tendons  of  the  oppofite  furface.  The  an- 
44  terior  or  pofterior  portion  of  the  fix  viewed  to- 

* Sec  vol.  for  1793. 

Vol.  III.  A a 44  gether. 
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44  gether,  exhibits  the  appearance  of  three  pennifonne- 
44  radiated  mufcles.  The  anterior  tendons  of  all  the' 
44  coats  are  fituated  in  the  fame  planes,  and  the  pof- 
44  terior  ones  in  the  continuations  of  thefe  planes  be- 
44  yond  the  axis.  Such  an  arrangement  of  fibres  can 
44  be  accounted  for  on  no  other  fuppofition  than  that 
44  of  mufcularity.  The  mafs  is  inclofed  in  a ftrong 
44  membranous  capfule,  to  which  it  is  loofely  connected 
44  by  minute  veffels  and  nerves ; and  the  connection  is 
44  more  obfervable  near  its  greatefl  circumference. 
44  Between  the  mafs  and  its  capfule  is  found  a con- 
44  fiderable  quantity  of  an  aqueous  fluid,  the  liquid 
44  of  the  cri^lalline»,, 


Suppofing  that  thefe  are  mufcular  fibres,  from  their 
clofenefs  and  direction,  they  would  ftand  acknowledged 
as  forming  the  ftrongefl:  and  molt  powerful  mufcle  of 
its  fize  in  the  whole  body  ; yet  they  a£t  only  on  them- 
felves,  which  requires  the  leafi:  poflible  degree  of  power. 
Again,  how  are  they  relaxed  ? What  power  is  their 
antagonift;  ? Mr.  Young  demonflrates  not  only  the 

mufcular 
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mufcular  fibres,  but  the  tendons  of  the  lens  * ; as  if  it 
were  not  evident  that  the  lens  adted  merely  on  itfelf, 
which  could  require  no  concentrating  of  its  fibres  into 
tendons  ; for  tendons  are  found  in  other  parts  of  the 
body  only  where  it  is  neceffary  to  concentrate  the  whole 
power  of  the  mufcle  fo  as  to  operate  on  one  point. 

We  learn  from  Mr.  Homef,  that  Mr.  John  Hunter 
had  proved  the  lens  to  be  laminated,  and  thofe  lamirs 
to  be  compofed  of  fibres ; and,  upon  the  fame  authority, 
we  learn  that  his  opinion  was  in  favour  of  the  mufcu- 
larity  of  its  ftrudture.  Mr.  Home  wifhed  to  follow 
out  this  fubjedt,  by  including  it  in  the  Croonian  Lec- 
ture. Mr.  Home  found,  with  the  afliftance  of  Mr. 
Ramfden,  that  a patient,  after  the  extradtion  of  the 
cataradt,  (till  retained  the  power  of  adapting  the  eye 
to  the  diftances  of  objects.  Indeed,  we  mull  be  well 
atvare  that  if  a patient,  after  couching  and  extracting 
the  lens,  could  only  fee  at  one  given  diftance,  an  effect 
fo  veiy  particular  muft  have  been  long  fince  obferved. 
This  was  a convidtion  to  Mr.  Home  and  Mr.  Ramfden, 
that  the  invefligation  was  to  be  no  further  purfued  in 
this  tradt,  and  they  turned  their  attention,  therefore,  to 
the  cornea. 

Mr.  Ramfden  contrived  an  apparatus  which,  if  the 
gentlemen  engaged  in  the  experiments  have  not  de- 
ceived themfelves,  muff  put  this  queflion  at  reft.  By 
Mr.  Ramfden’s  ingenious  contrivance,  the  head  wras 
fixed  accurately,  and  at  the  fame  time  a microfcope 
was  adapted  to  obferve  the  changes  in  the  convexity 
of  the  cornea  as  the  eye  wras  diredted  alternately  to 


* See  Fhilof.  Tranf. 
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near  and  to  diftant  objects.  In  thefe  experiments, 
the  motion  of  the  cornea  became  dnlinct,  its  furfacc 
remained  in  a line  with  a wire  which  c rolled  the  glafs 
of  the  inicrofcope  when  the  eye  was  adj  ufted  to  the 
diftant  objects,  but  projected  conftderably  beyond  it 
when  adapted  to  the  near  ones,  and  the  fpace  through 
which  it  moved  was  fo  great  as  readily  to  be  meafured 
by  magnifying  the  divifions  on  the  fcale,  and  comparing 
them.  In  this  way,  it  was  eftimated  that  it  moved  the 
800  part  of  an  inch  (a  fpace  diftinctiy  feen  in  a microf- 
cope  magnifying  30  times),  in  the  change  from  the 
neareft  point  of  diftinct  vifton  to  the  diftance  of  go 
feet. 

In  the  evidence  from  anatomical  ftrufture,  I cannot 
think  Mr.  Home  fo  happy.  He  was  defirous  of  de- 
termining, more  accurately  than  had  hitherto  been 
done,  the  precife  infertion  of  the  tendons  cf  the  four 
ftraight  mufcles,  fo  as  to  know  whether  their  aftion 
could  be  extended  to  the  cornea  or  not : he  found 
them  to  approach  within  ^ of  the  cornea  before  their 
tendons  became  attached  to  the  fclerotic  coat.  But 
he  did  not  flop  here — -he  ftripped  off  with  them  the 
anterior  lamina  of  the  cornea.  Now,  as  it  is  fuppofed, 
in  thefe  experiments,  that  the  action  of  the  refti  mufcles 
upon  the  Tides  and  back  part  of  the  ball  comprelfes  the 
humors,  and  makes  them  flow  forward  fo  as  to  diftend 
the  cornea  ; if  the  extremities  of  the  tendons  be  inferted 
into  the  edge  of  the  cornea  and  even  pafs  over  it,  as 
Mr.  Home  has  deroonftrated,  their  effect  would  be  to 
flatten  the  cornea,  by  drawing  out  and  extending  its 
margin.  This  is  a circumftance  which  Dr.  Monro  has 
remarked  ; and  Dr.  Monro  has  allb,  with  more  accu- 
racy 


DISTANCE  OF  OBJECTS.  345 

racy  of  obfervation,  found  <(  all  the  tendinous  fibres  of 
the  redid  mufcles  firmly  attached  to  the  fclerotic  coat 
at  the  diftance  of  a quarter  of  an  inch  from  the  cornea, 
and  no  appearance  that  any  part  of  them,  or  that  any 
membrane  produced  by  them,  is  continued  over  the 
cornea.” 

Amongft  the  variety  of  opinions,  the  innumerable 
ingenious  but  contradictory  experiments  for  difcover- 
ing  the  manner  in  which  the  eye  adapts  itfelf  to  the 
diftance  of  objedts,  I am,  for  my  own  part,  much  at  a 
lofs  to  determine  which  I fiiould  prefer.  I have  often 
doubted,  whether  thefe  experimenters  were  not  in 
fearch  of  the  explanation  of  an  effedt  which  has  no 
exigence.  I have  never  been  able  to  determine, 
why  a very  flight  degree  of  convexity  in  the  cornea  of 
a fliort-fighted  eye  fiiould  be  fo  permanent  during  a 
whole  life-time,  notwithfianding  the  perfect  elafticity 
of  the  cornea,  and  its  being  fo  adapted  as  to  alter  its 
convexity  by  the  adtion  of  the  mufcles.  Again,  a near- 
flighted  perfon,  with  the  afiiftance  of  a concave  glafs, 
can  command  the  objedts  to  the  diftance  of  fome  miles, 
and  with  the  glafs  ftill  held  to  his  eye,  can  fee  minute 
objedts  within  three  inches  of  the  eye.  Now,  I cannot 
conceive  how  the  concave  glafs  fiiould  give  fo  great  a 
range  to  the  fight : as  there  can  be  no  change  in  the 
glafs,  it  muft  be  the  eye  which  adapts  itfelf  to  the 
variety  of  diftances ; yet,  without  the  glafs,  it  cannot 
command  the  perfedt  vifion  of  objedts  for  a few  feet. 
Again,  a fliort-fighted  perfon  fees  an  objedt  diftindtly 
at  three  inches  diftant  from  his  eye ; at  1 2 feet,  lefs 
diftindtly;  and  when  he  looks  upon  the  objedt  at  12 
feet,  the  objedts  beyond  it  are  confufed,  juft  as  in  other 
•A  a 3 men’s 
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men’s  eyes;  but  when  he  direds  his  attention  to  the 
more  remote  objeds,  thofe  nearer  become  indiftindb. 
Now  this  indiflindnefs  of  the  objed,  feen  when  he  ex- 
amines narrowly  the  objeds  beyond  them,  would  argue, 
(did  we  admit  this  mufcular  power  in  the  eye  of  adapt- 
ing itfelf  to  objeds),  that  the  cornea  or  the  lens  has  be- 
come lefs  convex,  were  we  not  previoufly  convinced 
that  the  utmofl  powers  of  the  eye  could  not  bring  the 
objed  at  the  diftance  of  1 2 feet,  or  any  other  interme- 
diate diftance,  to  be  more  diftindly  feen  than  the  fixed 
and  permanent  conflitution  of  the  eye  admits. 

I cannot  help  concluding,  therefore,  that  the  me- 
chanifm  of  the  eye  has  not  fo  great  a power  of  adapt- 
ing the  eye  to  various  diftances  as  is  generally  imagin- 
ed, and  that  much  of  the  effed  attributed  to  mechanical 
power  is  the  confequence  of  attention  merely.  An  objed 
looked  upon,  if  not  attended  to,  conveys  no  fenfation 
to  the  mind.  If  one  eye  is  weaker  than  the  other,  the 
objed  of  the  ftronger  eye  alone  is  attended  to,  and  the 
other  is  entirely  negleded  ; if  we  look  through  a glafs 
with  one  eye,  the  vifion  with  the  other  is  not  attended 
to.  Now  objeds,  as  they  recede  from  us,  become 
fainter  and  fainter  in  their  colours,  and  the  general 
effed  upon  the  eye  is  different  from  thofe  which  are 
near  ; and  as  it  happens  that  the  mind  muft  affociate 
with  the  fenfation  before  it  be  perfed,  there  is,  confe- 
quently,  an  obfcurity  thrown  over  diflant  objeds  when 
we  contemplate  near  ones ; as,  on  the  other  hand,  the 
images  of  near  ones  are  not  attended  to  when  the 
mind  is  occupied  with  diflant  ones,  although  they  be 
nearly  in  the  line  with  the  diflant  objed  examined. 

I conceive  it  to  be  a good  deal  like  that  command  of 
a the 
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the  attention  which  we  can  exercife  upon  very  fmall 
bodies  near  us  : of  two  fmall  grains  lying  on  the  table, 
we  can  examine  the  one  and  negleft  the  other ; though, 
if  we  attend  to  both,  we  can  take  them  in  to  the  fphere 
©f  perfect  vifion ; or,  in  other  words,  though  they  both 
have  their  images  on  the  more  fenfible  part  of  the 
retina.  We  can  attend  to  one  letter  of  a word,  to  the 
whole  wordj  or  to  the  page  of  a book.  I cannot  al- 
together deny  the  mechanical  power  of  the  eye  in 
adapting  it  to  the  diftance  of  obje&s,  but  I think  this 
operation  of  attention  has  been  too  much  overlooked. 
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The  eye  is  certainly  the  nobleft  of  the  organs  of 
fenfe.  It  is  that  with  which  we  fhould  part  the 
moft  unwillingly,  and  of  which,  when  deprived,  we 
are  moft  helplefs.  A celebrated  philofopher  fays,  how 
much  more  noble  is  that  faculty  by  which  we  can  find 
our  way  in  the  pathlefs  ocean,  traverfe  the  globe,  de- 
termine its  figure  and  dimenfions,  delineate  every 
region  of  it ; by  which  we  can  meafure  the  planetary 
orbs,  and  make  difcoveries  in  the  fphere  of  the  fixed 

ft 

liars ! Again,  how  admirable  is  that  organ  by  which 
we  can  perceive  the  temper  and  difpofitions,  the  paflions 
and  affections  of  our  fellow  creatures  ; and,  when  the 
tongue  is  taught  moft  artfully  to  lie  and  diffemble,  the 
hypocrify  is  difcovered  in  the  countenance ! we  often 
are  able  to  deteCt  what  is  crooked  in  the  mind  as  well 
as  in  the  body  ! Yet,  notwithftanding  the  perfection 
of  the  fenfe  of  feeing,  much  of  this  perfection  is  gained 
by  the  other  fenfes,  and  particularly  by  that  of  touch. 
If  the  human  body  were  motionlefs  and  inert,  the 
fenfation  conveyed  by  the  eye  would  be  very  im- 
perfeCt ; we  fhould  be  able  to  conceive  neither  the 
diftance  nor  the  fig*re  of  objeCts.  But,  as  it  is, 
the  diftance  of  the  objeCt,  joined  with  its  vifible  mag- 
nitude, is  the  fign  of  its  real  magnitude ; and  the 

diftance 
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diftance  of  the  feveral  parts  of  an  object,  joined  with 
its  vifible  figure,  becomes  a fign  of  its  real  figure. 
Without  this  combination  of  the  original  fenfation  ■with 
the  acquired  perception,  we  fhould  fee  form  and  colour 
without  having  any  idea  of  its  diftance,  or  of  the  con- 
vexity of  an  objeft ; we  fhould  have  no  meafure  of 
its  length,  or  breadth,  or  diftance. 

Upon  other  occafions,  we  are  apt  enough  to  ac- 
knowledge the  powers  of  affociation.  But  the  com 
neftion  of  ideas  is  in  no  inftance  more  conftant  and 
fecret  than  in  the  ideas  conveyed  by  fight  and  touch. 
When  a folid  body  is  prefented  to  view,  we  fee  only 
the  light  and  fhaae  ; but  this  raifes  in  our  mind  the 
affociated  ideas  from  the  fenfe  of  touch,  viz.  folidity, 
convexity,  and  angularity,  “ the  vifible  idea  exciting 
<s  in  us  thofe  tangeable  ideas,”  which,  in  the  free  and 
promifcuous  exercife  of  our  fenfes,  ufually  accompany 
it.  It  is  thus  that  we  attribute  to  the  fenfe  of  fight 
what  is  the  aft  of  the  memory  and  judgment  #. 

We  have  feen  that  the  pifture  of  an  objeft  is  formed 
in  the  bottom  of  the  eye.  It  was  formerly  fufficient 
to  fay,  that  the  mind  contemplates  this  image.  We 
fhould  fay  now,  that  this  image  is  conveyed  into  the 
fenforium  by  the  optic  nerve.  This  is  an  hypothefis 
merely  j and  we  have  no  more  confcioufnefs  of  the 
objeft  being  in  the  brain  or  fenforium  than  in  any  other 
part  of  the  body  : we  may  rather  fay,  that  the  impref- 
fion  made  on  the  organ,  nerves,  and  brain,  is  followed 
by  fenfation,  and  that  the  intelligence  is  the  joint  ope- 

* See  Dr.  Jurin  of  Mr.  Molyneux’i  problem.  Smith’s  Append, 
p.  27. 
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ration  of  the  whole  *.  Laftly,  the  metaphyfician  calls 
our  fenfations  the  figns  of  external  objefts ; becaufe 
the  objed  itfelf  is  not  prefented  to  the  mind,  nor  is 
there  an  adual  refemblance  betwixt  the  objed  and  the 
fenfation  of  it,  but  merely  a connedion  eftablifhed  by 
nature,  as  certain  features  are  natural  figns  of  anger ; 
or  by  art,  as  articulate  founds  are  the  figns  of  our 
thoughts  and  purpofes. 

We  are  now  naturally  led  to  the  confi deration  of 
fome  points,  the  full  comprehenfion  of  which,  require 
the  knowledge,  both  of  anatomy  arid  of  the  principles 
of  optics. 

PARALLEL  MOTION  OF  THE  EYES. 

The  axis  of  the  eye  is  a line  drawn  through  the 
middle  of  the  pupil  and  of  the  criflalline  lens,  and 
which  confequently  falls  upon  the  middle  of  the  retina  $ 
and  the  axis  of  both  eyes  produced,  are  called  the 
optic  axis.  But  the  axis  of  the  eyes,  it  is  evident,  are 

* Euclid,  and  others  of  the  ancients,  contended  that  vifion  was 
occafioned  by  the  emiflion  of  rays  from  the  eye  to  the  objeft,  He 
thought  it  more  natural  to  fuppofe,  that  an  animate  fubftance  gave 
out  an  emanation,  than  that  the  inanimate  body  did.  In  1560,  the 
opinion  was  confirmed  that  the  rays  entered  the  eye. — The  fenfation 
was  not  always  believed  to  be  in  the  retina  : It  was  by  fome  believed 
that  part  of  the  fenfation  was  to  be  attributed  to  the  criflalline, 
Kepler,  in  1600,  fhewed,  geometrically,  how  the  rays  were  refracted 
through  all  the  humors  of  the  eye,  fo  as  to  form  a diftincl  picture 
on  the  retina  ; and  alfo  he  fhowed  the  effeft  of  glaffes  on  the  eyes. 
See  further,  regarding  the  opinions  of  the  ancients,  Boerhaavc 
Prelect.  Acad.  tom.  iv.  p«  2 82. 

not 
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not  always  parallel ; for  when  both  eyes  are  directed  to 
a near  objedt,  the  axis  of  the  eyes  meet  in  that  objedt ; 
but  when  we  diredt  the  eyes  to  the  objedts  in  the 
heavens,  they  may  be  confidered  as  perfedtly  parallel 
in  their  axis,  though  perhaps  not  then  mathematically 
fo.  To  an  obferver,  the  eyes  feem  always  moving  in 
parallel  diredtions ; but  natAre  has  given  us  the  power 
of  varying  them  fo,  that  we  can  diredt  them  to  the 
fame  point,  whether  remote  or  near.  This,  however, 
is  in  fome  meafure  learnt  by  cuftom,  and  loll  by  difufe. 
A child  has  much  difficulty  in  altering  the  diftance  of 
its  eyes,  which  is  the  occafion  of  the  vacancy  of  its 
flare  : and  again,  we  obferve  that  a patient  who  has 
long  loft  one  eye,  is  incapable  of  diredling  the  axis  of 
the  blind  eye  without  looking  with  the  other,  and  even 
then,  the  blind  organ  does  not  follow  the  other  with 
that  perfedt  accuracy  which  exercife  gives  when  both 
eyes  are  found.  By  much  pradtice  and  {training,  the 
axis  of  the  eyes  may  be  much  further  altered  from  the 
natural  parallelifm,  which  wags  and  boys  often  do,  fo 
as  to  diftort  the  eyes,  and  give  a droll  obliquity  to  the 
countenance. 

Still,  cuftom  alters  the  diredtion  of  the  axis  of  the 
eyes  but  a very  little  j for  the  natural  conftitution  of 
the  eye  does  not  allow  the  child  to  turn  his  eyes  in 
every  different  diredtion  from  each  other.  There  is, 
on  the  contrary,  as  we  have  feen,  a particular  fenfible 
fpot  in  the  retina,  which  makes  it  neceffary  to  diftindt 
vifion,  that  this  fpot  fhall  receive  the  concentrating 
rays  of  light ; and  the  natural  conftitution  of  both 
eyes,  is,  that  this  fpot  in  each  eye  fhall  have  fuch  a 
relation  to  that  of  the  other,  that  the  axis  of  both 

fhould 
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fhould  be  accurately  in  the  middle  of  the  eye-ball  in 
order  to  produce  fingle  vifion. 

By  voluntary  fquinting  or  deprefiing  one  of  the 
eyes  with  the  finger,  objects  appear  double,  becaufe 
the  optic  axis  is  changed  in  the  diftorted  or  depreffed 
eye,  and  the  picture  is  no  longer  painted  on  corre- 
fponding  points  of  both.  This  fimple  experiment  leads 
us  to  confider  what  is  the  conftitution  and  correfpond- 
ence  of  the  eyes,  that,  when  each  has  the  pidure  of 
the  objed  impreffed  upon  it,  we  fhould  only  fee  it 
fingle  if  the  eyes  arc  found  and  perfed. 


For  example,  the  objed  a,  in  fig.  1 6.,  is  exadly  in  thelj 
centre  of  the  axis  of  both  eyes,  confequently,  it  is  di- 
flindly  feen : and  it  appears  fingle,  becaufe  the  rays 
from  it  flrike  upon  the  points  of  the  retina  oppofite  to 
the  pupils  in  both  eyes.  Thofe  points  have  a cor- 
•refpondence  ; and  the  objed,  inftead  of  appearing 
double,  is  only  flrengrhened,  in  the  livelinefs  of  the 

image. 
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image.  Again,  the  objedt  b will  be  feen  fainter,  but 
fingle,  and  corredt  in  every  refpedt.  It  will  appear 
fainter,  becaufe  there  is  only  one  fpot  in  each  eye  which 
poffeffes  the  degree  of  fenfibility  neceflary  to  perfect 
vifion:  and  it  will  appear  fmgle,  the  rays  proceeding 
from  it  having  exadtly  the  fame  relation  to  the  centre  of 
the  retina  in  both  eyes.  Though  they  do  not  fall  on  the 
centre  of  the  retina,  they  fall  on  the  fame  fide  of  the 
centre  in  both  eyes.  But  if  the  eyes  are  made  to  fix 
ftedfaftly  on  an  cbjedt,  and  if  another  objedt  fiiould 
be  placed  before  the  eyes  within  the  angle  which  the 
axis  of  the  two  eyes  make  with  the  firft  object,  it  will 
be  feen  double,  becaufe  the  points  of  the  retina  (truck 
by  the  rays  proceeding  from  the  nearer  objedl:  do  not 
correfpond  in  their  relation  to  the  central  point  of  the 
retina.  Thus,  the  eyes  b b,  fig.  17.,  having  their  axis 
directed  to  a,  will  fee  the  object  e double  fomewhere 
near  the  outline  o d.  Becaufe  the  line  of  the  diredtion 
of  the  rays  from  that  body  c,  do  not  (trike  the  retina 
in  the  fame  relation  to  the  axis  a b in  both  eyes. 
Upon  this  principle,  we  may  eafily  explain  why  ob- 
jects, which  are  much  nearer  the  eyes,  or  much  more 
diftant  from  them  than  that  to  which  the  two  eyes  are 
directed,  appear  double.  Thus,  if  a candle  is  placed 
| at  the  diftance  of  ten  feet,  and  I hold  my  finger  at 
arms  length  between  my  eyes  and  the  candle,  wrhen  I 
look  at  the  candle,  I fee  my  finger  double,  and  when 
I look  at  my  finger,  I fee  the  candle  double.  This 
double  vifion  occurs  to  us  all  frequently ; but,  unlefs 
we  make  the  experiment  purpofely,  we  do  not  attend 
to  it.  Many  other  inftances  of  the  harmony,  and  of 
the  want  of  it  in  the  eyes,  particularly  the  reverfe  of 

what 
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what  thefe  diagrams  fhew,  may  be  eafily  produced,  viz. 
the  feeing  two  objects  fmgle : for,  if  we  look  at  a 
halfpenny  and  a fhilling,  placed  each  .at  the  extremity 
of  two  tubes,  one  exactly  in  the  axis  of  one  eye,  and 
the  other,  in  the  axis  of  the  other  eye,  we  fhall  fee  but 
one  piece  of  coin,  and  of  a colour  neither  like  the 
fliilling  nor  like  the  halfpenny,  but  intermediate,  as  if 
the  one  were  fpread  over  the  other. 

This  relation  and  fympathy  between  the  correfpond- 
ing  points  of  the  two  eyes,  is,  therefore,  to  be  con- 
fidered  as  a general  fadt,  viz.  that  pictures  of  objedts 
falling  upon  correfponding  points  of  the  two  retinas, 
prefent  the  fame  appearance  to  the  mind  as  if  they  had 
both  fallen  upon  the  fame  point  of  one  retina ; and 
pictures  upon  points  of  the  two  retinas  which  do  not 
correfpond,  and  which  proceed  from  one  objedt,  pre- 
fent to  the  mind  the  fame  apparent  diftance  and  pofi- 
tion  of  two  objedts,  as  if  one  of  thofe  pidtures  were 
carried  to  the  point  correfponding  with  it  in  the  other 
retina. 

Several  animals,  we  fee,  diredt  their  eyes  by  very- 
different  laws  from  thofe  which  govern  the  motion  of 
ours ; but  we  are  not  to  reafon  upon  their  fenfations 
by  the  laws  of  vifion  of  the  human  eyes  : we  muff  take 
it  as  a principle,  that  nature  has  been  bountiful  to  : 
them  alfo  ; and  that  the  refult  of  organization  in  their 
eyes  is  perfedt  vifion.  _ i 

In  birds,  (if  we  except  the  owl),  the  eyes  diverge, 
and  are  diredted  to  oppofite  Tides.  As  the  owl  feeks 
his  prey  in  the  night,  it  may  be  neceffary  to  the  di- 
ftindtnefs  of  his  vifion  in  weak  light,  that  both  eyes  be 
diredted  to  the  objedt.  Moll  fifties  have  their  eyes  di- 
redted 
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reded  latterally,  though  there  are  exceptions ; as 
thofe  fifhes  which  are  flat,  and  fwim  at  the  bottom, 
have  their  eyes  direded  upward.  In  many  infeds,  the 
furface  of  the  eye  has  no  refemblance  to  the  cornea  of 
viviparous  animals  j but  when  examined  with  the  mi- 
crofcope,  it  is  feen  to  confift  of  a number  of  tubercles, 
each  of  which  is  as  a diftind  eye.  In  others,  the  eye 
is  removed  to  the  extremity  of  the  moveable  tenaculge. 
Very  large  animals,  as  the  whale,  elephant,  rhino- 
ceros, hippopotamos,  have,  in  proportion  to  their 
bodies,  very  fmall  eyes : fo  have  the  animals  which 
live  much  under  ground  ; and,  in  general,  a large  eye 
is  a fign  of  the  animal  being  able  to  fee  in  obfcure 
light,  becaufe  there  is  proportionably  a greater  number 
of  rays  admitted  into  the  eye.  For  the  fame  reafon, 
fifties  have  a peculiarly  large  eye  and  dilatable  pupil, 
becaufe  the  water  is  a [more  obfcure  medium,  and, 
from  the  occafional  roughnefs  of  its  furface,  much 
darkened  and  variable. 

. We  mull  conclude,  that  in  thefe  varieties  of  the 
eyes,  where  there  is  a difference  in  number,  pofition, 
and  natural  motion,  there  are  different  laws  of  vifion 
adapted  to  thefe  peculiarities  and  the  exigencies  of  the 
animals.  If  we  are  to  judge  from  analogy,  we  may 
fuppofe,  that  in  many  animals,  there  is  no  correfpond- 
ence  between  points  of  the  two  retinas,  or  it  is  of  a 
different  kind  from  ours.  In  thofe  which  have  im- 
moveable eyes,  the  centre  of  the  two  retinas  will  not 
: correfpond  fo  as  to  give  the  idea  of  one  object,  but  of 
■ diftind  objeds,  and  in  their  refpedive  places.  In 
other  animals,  correfponding  points  would  give  falfe 
appearances ; and  in  fuch  as  turn  their  eyes  in  all  db 

redions. 
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redtions,  independently  of  each  other,  they  would 
feem  to  poffefs  a perception  of  the  direction  in  which 
they  move  them,  as  we  have  of  the  motion  of  our 
arms. 

SQUINTING. 

We  have  feen,  that  there  is  a point  in  both  retinas 
more  acutely  fenfible  to  the  impreflion  of  light  and  the 
image  of  objedts,  than  any  other  part  of  allots  concave 
furface.  In  a found  eye,  this  point  is  immediately  op^ 
fite  to  the  pupil.  There  is  a coincidence  betwixt  this 
point  and  the  axis  of  the  eye ; and  when  we  look  to 
an  objedt,  its  image  ftrikes  this  point  of  the  retina  : 
but  if  it  fhould  happen  that  this  fenfible  point  of  the 
retina  fhould  be  changed,  and  not  be  exa&ly  oppofite 
to  the  pupil  when  the  axis  of  the  eye  is  in  the  line 
with  the  object,  there  will  be  an  effort  of  the  mufcles 
moving  the  eye-ball  to  turn,  fo  that  the  rays  proceed- 
ing from  the  objedt  fhall  ftrike  upon  the  more  fenfible 
fpot  of  the  nerve  *.  Again,  if  the  greater  fenfibility 
of  the  nerve  fhould  lie  in  its  proper  place,  and  a re- 
mote caufe  fhould  occafion  fuch  an  adtion  of  the 
mufcles  and  diftortion  of  the  eye  as  we  fee  in  a fquint, 
then  the  image  will  be  double ; for  it  no  longer  fall 
on  correfponding  points  of  the  retina  of  each  eye,  and 
feparate  images  are  conveyed  to  the  brain.  If,  how- 
ever, this  diftortion  continues,  the  fingle  vifion  is 

* This  was  M.  de  la  Hire’s  opinion. — He  had  an  idea  alfo  that 
fquinting  was  produced  by  the  obliquity  of  the  objedt.  Both  of  thefe 
opinions  are  refuted  by  Dr.  Juiin, 
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gradually  reftored.  Is  there,  then,  in  this  cafe  pro- 
duced a new  correfpondence  betwixt  points  of  the  re- 
tina which  were  before  difcordant  ? We  find  that  this 
is  not  the  cafe,  by  a very  fimple  experiment.— In  a 
perfon  who  fquints,  one  of  the  eyes  is  directed  to  the 
objedl  and  the  other  appears  to  be  turned  from  it : if 
the  found  eye  be  fhut,  and  the  perfon  be  directed  to 
look  to  an  objeft  with  the  other,  it  is  directed  to  it 
with  the  proper  and  natural  axis.  Now  this  {hows  us 
that  the  fenfibility  of  the  proper  fpot  in  the  bottom  of 
the  eye  is  not  loft.  We  muff  explain  the  fingle  vifion 
in  eyes,  one  of  which  is  diftorted  from  its  natural  axis, 
upon  another  principle.  Mod  people  who  fquint,  have 
a defect  in  one  eye,  and  this  is  the  diftorted  eye,  while 
the  other  is  directed  in  the  true  axis  to  the  object. 
Now  the  mind  does  not  attend  eafily  to  two  im- 
preffions,  the  one  being  weaker  than  the  other  : In  a 
fhort  time  the  weaker  impreffion  is  entirely  negledted, 
and  the  flronger  only  is  perceived. — So  ill  fquinting, 
the  impreffion  on  the  weak  eye  in  a fhort  time  ceafes 
to  be  attended  to,  the  ftrong  and  vivid  impreffion  is 
alone  perceived,  and  fingle  vifion  is  the  confequence. 
It  is  evident,  then,  that  thofe  who  fquint  muff  have  a 
degree  of  imperfection  in  the  flrength  of  the  image  ; 
for  it  is  neceffary  to  negleft  the  impreffion  of  one  eye, 
to  obtain  diilinCt  vifion  with  the  other ; the  confequence 
of  this  is  frequently  an  attempt  ftill  further  to  diftort 
the  eye,  and  turn  it  fo  far  inward  or  under  the  upper 
eye-lid  that  no  diftinCt  impreffion  can  be  received  Upon 
it : at  all  events,  they  perceive  the  objeCt  only  with  one 
eye,  although  they  may  be  faid  to  fee  it  with  both  ; the 
Vol.  IH.  B b perception 
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perception  being  the  combined  operation  of  the  orgaft 
and  of  the  mind. 

If  the  fenfadon  of  one  eye  be  weak,  it  is  very  liable 
to  be  neglected  altogether,  and  that  eye  is  apt  to 
wander  from  the  true  axis ; and  if  the  perfon  be  care- 
lefs,  or  given  to  dihort  his  eyes  in  chil^iflinefs,  a per- 
manent fquint  may  be  given  to  the  eyes. 

Another  caufe  of  fquinting,  in  children,  is  the  being 
fo  laid  in  their  cradle,  that  the  light  frrikes  obliquely 
into  one  of  the  eyes,  whilft  the  other  cannot  fee  it ; by 
which  means  one  of  the  eyes  only  comes  by  degrees  to 
be  direfted  to  the  light  while  the  fenfation  of  the  other 
is  disregarded.  What  is  very  extraordinary  in  fquint- 
ing, is  the  correfpondence  in  the  mufcles  of  the  eye, 
notwithhanding  the  great  diltortion  of  the  eye-ball ; 
for,  when  both  eyes  are  open,  as  the  found  eye  turns 
in  all  variety  of  directions  to  the  furrounding  objects, 
the  other  eye  hill  follows  it,  but  preferves  its  dihanee, 
fo  as  in  a manner  to  avoid  all  interference.  Blows  on 
the  head,  drinking  and  fmoaking,  and  a variety  of 
irritations,  occafioning  convulfions  and  diltortion  of 
the  eyes,  caufe  double  vifion.  As  this  is  evidently 
produced  by  the  affedion  of  the  mufcles  moving  the 
eye-ball  *,  fmce  any  change  upon  the  retina  could  not 
give  occafion  to  fuch  diftortions  in  a hate  of  infen- 
fibility,  we  may  naturally  conclude,  that  fquinting  is 
l’ometimes  the  confequence  of  irregular  aCtion  of  the 
mufcles ; for  if  thofe  tranhent  caufes  are  apt  to 

* The  comrtmnd  of  the  voluntary  mufcles  is  firft  loft  in  intoxica- 
tion ; and,  therefore,  it  is  more  likely  that  the  mufcles  lhould  lole 
their  natural  action  and  eoTrefpondence  than  the  retina. 
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affect  them,  fo  will  they  be  apt  to  be  permanently 
affefted  *; 

We  can  diftort  our  eyes  by  an  unnatural  effort,  but 
we  cannot  fquint : that  is  to  fay,  we  can  bring  our  eyes 
into  fuch  a forced  fituation  that  we  cannot  fee  any 
thing  diftinctly ; but  we  cannot  keep  one  eye  diftinCtly 
upon  an  object  and  turn  the  other  from  it. — 'Such  a 
pofition  of  the  eyes,  at  lead:  (and  which  is  exactly  that 
of  thofe  who  fquint  unintentionally),  I cannot,  by  any 
means,  accomplifh  f.  This  ffiows  th  e Uriel  correfpond- 
ence  betwixt  the  moving: mufcles  of  the  eye-balls.  By 
this  experiment,  we  fhall  find  the  difficulty  of  that  me- 
thod of  correcting  the  fquint  propofed  by  Dr.  Jurin,  or 
of  commanding  motions  of  the  eyes  different  from  thofe 
which  have  been  bellowed  by  nature,  or  acquired  by 
habit.  But  habit  I believe  to  be  much  more  feldom 

* In  Smith’s  Optics,  there  is  a cafe  of  fquinting  and  double  viGon 
occafioned  by  a blow.  In  Buffon’s  Difiertation,  in  the  Acad.  Roy. 
des  Sc.  1743,  fquinting  after  long  continued  pain  of  the  head.  In 
the  Mem.  Roy.  de  l’Acad.  des  Sc.  1718,  Hift.  p.  29.  there  is  a curious 
infianceor  falfe  vilion.  I find a!fo quoted feveral cafes  of  ftrabifmus from, 
hidden  fright,  in  Ephem.  Germ,  cent  3 $5*  4 Golf.  152.  p.  349.  Ib. 
dec.  3.  an.  8 & 1 1 . ob.  57.  p.  1 14.  lb.  dec.  3.  an.  9 & 10.  obf.  67. 
“ Novi  Juvenem  paralyli  obnoxium,  cui  cum  cseteris  oculi  finiftri 
mufculis  relaxatis,  adducent  fortius  contraheretur  propter  oculum  ita 
diftortum  objedtum  quodcunque  duplex  apparebat,  nec  quod  verum 
diet  diflinguere  poteft.”  Willis  de  anitna  Brut.  P.  Phyjtol.  p.  77. 
An  inltance  of  the  lots  of  correfponding  motions  of  the  eyes,  and 
llrange  illufions  of  fight.  See  in  the  Enquiry  into  the  nature  of 
mental  derangement  by  Dr.  Crichton,  vol.  i.  p.  J47, 

f It  is  faid  that  aftronomers,  who  are  much  ufed  to  attend  only 
to  the  imprefilons  of  . one  eye,  are  fometimes  able  to  fquint  at  plea- 
fure.  See  Mr.  Ilome  Phil.  Tranf.  1797.  p.  17. 
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the  origin  of  fquinting  than  is  generally  fuppofed.  It 
is  faid,  by  Dr.  Reid  and  others,  that  we  fee  young 
people,  in  their  frolics,  learn  to  fquint,  making  their 
eyes  either  converge  or  diverge  when  they  will  to  a 
very  confiderable  degree  : Why  Ihould  it  be  more 
difficult  for  a fquinting  perfon  to  learn  to  look  ftraight 
when  he  pleafes  ? The  reafon  of  the  greater  difficulty 
is  obvious,  that  in  making  the  eyes  converge  or  diverge 
the  will  is  adting  upon  both  eyes  equally  ; but  to  dif- 
tort  one  eye  inward  or  outward,  and  at  the  fame  time 
to  keep  the  other  fixed,  is  to  me  like  an  abfolute  im- 
poffibility.  Mofl  people,  who  fquint,  have  a defedt  in 
the  diftorted  eye,  a weaknefs  which  they  do  not  ob- 
ferve,  from  want  of  attention  to  the  impreffions  upon 
that  eye.  It  will  be  difficult  to  determine  whether  this 
defect  be  an  original  fault,  or  the  effedt  of  the  want  of 
ufe ; fince,  by  tying  up  the  found  eye,  the  weak  one 
becomes  gradually  ftronger,  fo  that  the  perfon  becomes 
able  to  read  with  it,  much  may  be  attributed  to  the 
negledt  of  impreffions. 

It  may  be  obferved,  that  this  negledt  of  the  impref- 
fions, which  are  adtually  received,  is  not  at  all  like  that 
difufe,  which  is  the  confequence  of  no  impreffion  being 
received : for  darknefs  encreafes  the  fenfibility  of  the  re- 
tina, while  this  diffipates  and  exhaufts  it.  That  fquint- 
ing is  not  produced  by  the  weaknefs  of  the  impreffion 
received  upon  the  nerve,  would  appear  from  the  cir- 
cumftance  that  opacity  of  the  humors  or  the  gutta 
ferena  do  not  occafion  an  alteration  of  the  ufual  corre- 
fpondence  in  the  mufcles  moving  the  eye-balls. 

It  is  faid,  that  in  thofe  who  have  loft  the  fight  of  one 
eye,  the  habit  of  directing  it  to  the  object  they  look  at 
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is  loft,  becaufe  this  habit  is  no  longer  of  ufe  to  them*. 
This  I have  never  obferved,  nor  fhould  I think  it  apt 
to  happen,  unlefs  the  mufcles  of  the  eye  had  been  in- 
jured from  the  fame  caufe  which  deftroyed  the  fight ; 
at  any  rate,  it  is  in  a very  imperfect  degree,  and  not 
fuch  as  we  ftiould  call  a fquint. 

In  regard  to  the  cure  of  fquinting,  it  feems  the  molt 
reafonable,  in  the  firft  place,  to  endeavour  to  ftrengthen 
the  weak  eye  by  ufe,  and  by  tying  up  the  found  one. 
In  this  cafe,  the  diftorted  eye  becomes  properly  directed 
to  the  object,  and  the  ftrength  of  the  impreffion  is  in 
fome  degree  reftored.  When  this  has  been  perfevered 
in  for  fome  time,  and  the  perfon  is  allowed  to  look  at 
any  objeft  with  both  eyes,  the  weak  eye  will  perhaps 
be  again  diftorted  from  the  true  axis ; but,  probably, 
with  a painful  effort  and  double  vifion  : which  fhows 
fome  progrefs  in  the  recurrence  of  the  two  eyes,  and 
their  proper  fympathy,  and  that  the  impreffion  on  the 
weak  eye  is  at  leaft  attended  to.  After  this,  it  will  be 
time  enough,  by  Dr.  Jurin’s  method,  to  endeavour  to 
correct  the  fquint : — “ place  the  child  before  you,  and 
let  him  clofe  the  undiftorted  eye,  and  look  at  you  with 
the  other.  When  you  find  the  axis  of  this  eye  fixed 
direftly  upon  you,  bid  him  endeavour  to  keep  it  in  that 
fituation,  and  open  his  other  eye.  You  will  now  im- 
mediately fee  the  diftorted  eye  turn  away  from  you 
towards  his  nofe,  and  the  axis  of  the  other  will  be 
pointed  at  you.  But  with  patience  and  repeated  trials  he 
will,  by  degrees,  be  able  to  keep  his  diftorted  eye  fixed 
upon  you,  at  leaft  for  fome  little  time  after  the  other 
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is  opened.  And  when  you  have  brought  him  to  con- 
tinue the  axis  of  both  eyes  fixed  upon  you,  as  you  ftand 
diredtly  before  him,  it  will  be  time  to  change  his  pof- 
ture,  and  to  fet  him  firffc  a little  to  one  fide  of  you  and 
then  to  the  other,  and  fo  to  pradtife  the  fame  thing ; 
and  when,  in  all  thefe  fituations,  he  can  perfedtly  and 
readily  turn  the  axis  of  both  eyes  towards  you,  the 
cure  is  effedted.  An  adult  perfon  may  pradtife  all  this 
with  a glafs,  without  any  director,  though  not  fo  eafily 
as  with  one.r — But  the  older  he  is  the  more  patience  is 
neceffary.  About  twenty  years  ago,  I attempted  a 
cure,  after  this  manner,  upon  a young  gentleman  about 
nine  years  of  age,  with  promifing  hopes  of  fuc.cefs  ; 
but  was  interrupted  by  his  falling  ill  of  the  fmall-pox, 
of  which  he  died.” 

Dr.  Jurin  preferred  this  method  to  the  ufe  of  tubes 
or  {hells  with  fmall  holes  in  them,  which  have  been 
recommended.  But  what  appears  to  me  the  great 
difficulty,  lies  in  the  ftrength  of  the  impreffion  received 
upon  the  found  eye,  which,  caufing  the  impreffion  of 
the  weak  eye  to  be  entirely  negledfed,  it  is  again  thrown 
out  of  the  line  of  diredt  vifion.  I conceive  it,  there- 
fore, to  be  a neceffary  part  of  the  experiment  with 
tubes  or  ffieils,  that  the  vifion  through  the  tube,  ap- 
plied to  the  found  eye,  ffiall  be  fo  obfeured  as  to  have 
fome  accordance  v/ith  the  leffer  fenfbility  of  the  weak 
eye,  and  then,  objedts  being  feen  equally  with  both 
dyes,  a gradual  accordance  of  the  mufcles  may  be  pro- 
duced. The  convidtion  of  the  neceffity  of  giving  an 
equality  to  the  ftrength  of  the  fenfation  of  both  eyes 
muft  have  (truck  M.  de  Buffon,  fince  he  fays,  in  his 
Differtation  in  the  Academy  of  Sciences,  that  a plane 
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giafs  fhoulcl  be  applied  to  the  weak  eye  and  A convex 
one  to  the  ftrong  eye,  fo  as  to  reduce  the  laft  to  a ftate. 
lefs  capable  of  atting  independently  of  the  other. 

But  what  is  called  a weaknefs,  is  very  frequently,  I 
am  convinced,  merely  a fhort-fightednefs  in  one  eye : 
what  the  effect  of  this  ffiould  be  we  may  experience  if 
we  look  to  an  objeft  with  both  eyes,  but  with  one  of 
them  through  a concave  or  convex  giafs  ; if  we  are 
looking  upon  a book,  there  will  be  produced  a con- 
fufion  of  the  letters,  but,  by  a little  practice,  the  letters 
will  become  again  diftinct.  By  an  attentive  obfervation, 
we  fhall  find  that  this  is  the  confequence  of  attending 
folely  to  the  impreffion  received  in  the  naked  eye  : nay, 
what  is  (till  more  ftrange,  we  can  attend,  in  this  experi- 
ment, to  the  impreffion  upon  the  point  of  the  axis  of 
one  eye,  and  to  the  general  impreffion  of  both.  If, 
while  looking  upon  the  letters  of  a large  page,  I move 
the  convex  giafs  of  a fmall  degree  of  power  fide  way 
before  my  right  eye,  the  whole  letters  of  the  page  feenr 
to  move,  leaving  diftinft  and  ftationary  a circular  fpot 
containing  a word  or  two.  Here,  by  no  effort,  while 
I look  with  both  eyes,  can  I lofe  the  fleady  and  diftinct 
fight  of  thefe  few  words,  becaufe  their  image  is  received 
upon  the  more  fenfible  central  point  of  the  retina  of 
my  left  eye : but  all  the  other  part  of  the  fphere  of 
vifion  I can  fee  alternately,  dimmed  or  diftinct,  as  I 
choofe  to  attend  to  the  lefs  powerful  impreffion  of  the 
right  eye,  or  the  natural  fenfation  of  the  left.  We  fee, 
by  this  experiment,  how  eafy  it  is  to  negleft  the  im- 
preffion of  one  eye,  if  it  be  no  ftronger  than  that  of  the 
other  (and  of  courfe  more  eafily  if  it  be  weaker),  and 
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how  impoffible  it  is  to  negledt  the  more  vivid  im- 
preflion. 

From  fuch  a radical  defedt  in  the  vifion,  as  the  hu- 
mors of  one  eye  having  a different  focus  from  the 
other,  and  confequently  an  indiffindtnefs  of  vifion  pro- 
duced from  two  images  of  different  fizes  intermingling 
their  colours,  children  feenr  very  frequently  to  be 
made  to  lquint ; and  I have  known  adults,  with  a 
degree  of  the  fame  inequality  in  the  eyes,  kept  from 
fquinting  only  by  a particular  attention  to  the  ui- 
redtion  of  their  eyes,  M,  de  Buffon,  in  his  Differta- 
tion  already  quoted,  after  affirming  what  has  been 
already  delivered,  viz.  that  no  one  {quints  with  both 
eyes  at  once,  fays,  he  has  obferved  three  inftances  in 
which  the  eyes,  according  to  circumftances,  were 
alternately  diftorted  from  the  object.  This  he  ac- 
counts for  by  finding  that,  with  one  eye,  the  letters 
of  a book  could  be  feen  at  the  diftance  of  two  or 
three  feet,  and.  not  nearer  than  fifteen  inches ; while, 
with  the  other,  the  letters  could  be  diltinguifhed  at 
the  diftance  of  from  four  to  fifteen  inches  only. 
Confequently,  when  looking  to  diflant  objects,  the 
image  being  more  diftindt  with  the  long-fighted  eye, 
the  other  was  turned  from  the  object ; but  when 
objedts  at  a frnall  diftance  were  feen,  the  image  in 
the  far-fighted  eye  being  imperfedt,  it  is  turned  from 
the  axis,  that  it  may  not  interfere  with  the  ftronger 
image  of  the  other  eye,  which  is  now  directed  to 
the  objedt, 

A frequent  effedt  of  the  weaknefs  left  by  long  fevers 
in  children,  is  a fquint  which  gradually  goes  off  as  the 

ftrength. 
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ftrength  is  reftored.  It  is  obferved,  alfo,  that  fquint- 
ing  and  double  vifion  are,  in  fome  fevers,  a concomi- 
tant with  delirium  and  phrenitis.  This  fymptom 
proceeds,  in  all  likelihood,  from  an  unequal  tenfion 
of  the  mufcles  of  the  eye  ball.  The  double  vifion 
is  the  effeft  of  difcordance  in  the  action  of  the 
mufcles. 
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CHAP.  XIII, 

. - , 

OF  THE  EYE-LIDS,  OF  THEIR  GLANDS,  AND  OF 
THE  COURSE  OF  THE  TEARS. 

Having  completed  the  defcription  of  the  eye,  as  the 
organ  of  viflon,  we  have  now  to  attend  to  its  connec- 
tions, its  adventitious  membranes,  the  glands  of  the 
eye-lids,  and  the  courfe  of  the  tears.  It  is  plainly  ne- 
ceffary  that  the  eye  (hould  not  be  loofe  in  the  focket ; 
but  that,  in  its  rolling  motion,  it  fhouid  (till  be  at- 
tached ; and  that,  although  the  delicate  anterior  fur- 
face  mud  be  expofed,  the  internal  parts  of  the  focket 
Ihould  be  defended  from  the  intrufion  of  extraneous 
bodies.  This  is  accomplifhed  by  the  tunica  con- 
junctiva. 

The  tunica  conjunctiva,  or  adnata,  is  the 
inflection  of  the  common  fkin  of  the  eye-lids.  It  goes 
a little  way  back  into  the  orbit,  and  is  again  reflected, 
fo  as  to  come  forward  and  cover  the  forepart  of  the 
eye-ball.  Here  it  is  pellucid,  and  the  white  coat  of 
the  eye  Ihines  through  it.  It  covers  the  cornea  alfo  ; 
and  here  it  is  perfectly  tranfparent loofes  its  charac- 
ter of  vafcularity,  as  the  conjunctiva  ; and  is  aflimula- 
ted  to  the  nature  of  the  cornea.  As  this  coat  is  a con- 
tinuation of  the  common  integuments,  it  is,  like  them, 
vafcular,  and  liable  to  inflammation.  The  tunica 
conjun&iva,  is  the  common  feat  of  opthalmia.  In 
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(the  commencing  inflammation,  we  fee  the  veflels  tur- 
gid or  blood-flnot : by  and  bye,  they  elongate  to- 
wards the  fuface  of  the  cornea  ; the  patient  complaint 
of  dimnefs ; the  dimnefs  becomes  apparent  to  the  fur- 
geon  ; fpots  of  opacity  then  form  in  the  cornea  ; and 
the  veflels  of  the  conjunctiva  now  take  a courfe  over 
the  turbid  furface  of  the  cornea.  In  this  ftage  of  the 
inflammation,  by  cutting  the  turgid  veflels  of  the  con- 
junctiva, we  interrupt  the  fource  of  blood  for  a time, 
and  procure  a frnall  evacuation  ; but  thefe  veflels  foon 
coalefce  again,  and  the  flow  of  blood  is  renewed. 

The  tunica  albuginea  is  the  thin  tendinous  coat 
formed  by  the  infertion  of  the  recti  mufcles,  which 
expand  over  the  anterior  part  of  the  eye.  I would 
admit  this  into  the  enumeration  of  the  coats  of  the  eye, 
merely  to  prevent  confufion  of  names,  and  to  make 
intelligible  the  defcriptions  of  fome  of  the  older  writers. 
It  is  not  properly  a coat.  Where  the  conjunctiva 
covers  the  anterior  part  of  the  eye,  the  white  fclerotic 
coat  is  feen  under  it ; and  in  confequence  of  this,  the 
tunica  conjunCtiva  is  fometimes  called  albuginea. 

A very  material  part  of  the  AruCture  of  the  eye 
Aill  remains  to  be  defcribed ; an  apparatus  by  which 
the  furface  of  the  eye  is  preferved  from  injury,  kept 
moiA,  and  perfectly  tranfparent. 

The  eye-lids  are  compofed  of  the  common  inte- 
guments, with  this  difference  only,  that  they  have  a 
cartilaginous  margin  to  give  them  Ihape,  and  mufcular 
fibres,  in  the  duplieature  of  their  membrane,  to  give 
them  motion.  A fmall  femilunar  cartilage,  which  lies 
like  a hoop  in  their  edge,  keeps  them  of  a regular 
figure,  and  fo  as  to  clofe  neatly  over  the  eye.  This 
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cartilage  having  a triangular  edge,  and  the  bafe  of  the 
angle  forming  the  flat  furface  of  the  margin  of  the 
eye-lid,  they  meet  with  the  inoft  perfect  accuracy. 
Either  end  of  this  hoop-like  cartilage  is  connected  with 
the  periofteum  at  the  corners  of  the  eye,  fo  as  to  move 
with  its  fellow  as  upon  a hinge.  This  cartilage  of  the 
eye-lid  is  called  tarsus. 

The  upper  eye-lid  only,  is  moved  for  the  admiflion 
of  light  to  the  eye ; it  is  raifed  by  the  levator  palpebrse 
mufcle.  But  the  eye-lids  are  fhut  again  by  the  orbi- 
cularis palpebrarum,  which  ads  on  both  eye-lids,  and 
fometimes  with  fuch  power,  as  to  fqueeze  the  eye-ball 
even  f,p  a painful  degree. 

The  meibomean  glands.  Thefe  are  very  elegant 
little  glands  which  lie  under  the  inner  membrane  of 
the  eye- lids.  About  twenty  or  thirty  duels  of  thefe 
glands  open  upon  the  tarfus  of  each  eye-lid.  Thefe 
duds  run  up  under  the  vafcular  membrane  of  the  infide 
of  the  eye-lid,  and  minute  glandular  folicules,  to  the 
amount  of  about  twenty,  are,  as  it  were,  attached  to 
each  of  thefe  duds.  Thefe  glands  exude  a white  fe- 
baceous  matter,  which  defends  the  edge  of  the  eye-lid 
from  the  acrid  tears,  and  clofes  them  more  accurately 
by  its  unduofity.  The  vafcularity  of  the  inner  furface 
of  the  eye-lid  is  fubfervient  to  thefe  glands ; for  the 
veflels  forming  their  ramifications  round  the  little 
glands,  fecrete  the  febaceous  matter  into  them.  This, 
then,  is  the  feat  of  the  opthalmia  tarfi  ; and  following 
this  inflammation,  the  edges  of  the  eye-lids,  and  the 
mouths  of  the  duds,  are  fometimes  eroded  with  little 
ulcers.  Thefe  duds  are  the  feat  of  the  flye.  This  is 
an  inflammation  and  clofing  up  of  the  mouth  of  one 
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of  the  duds,  which  then  fwells  up  into  a little  hard 
granule  in  the  edge  of  the  eye-lid,  accompanied  with 
inflammation  of  its  cyfl:  or  furrounding  membrane. 

OF  THE  SECRETION  AND  COURSE  OF  THE  TEARS. 

The  lachrymal  gland  is  feated  in  the  upper  and 
outer  part  of  the  orbit,  and  behind  the  fuperciliary 
ridge  of  the  frontal  bone.  It  is  of  a flattened  form, 
and  is  deprefled  into  a hollow  of  the  bone.  Several 
duels  from  this  gland  open  upon  the  inner  furface  of 
the  upper  eye-lid.  By  the  refledion  of  the  membrana 
conjundiva  from  the  eye-lid  over  the  furface  of  the 
eye-ball,  dull  and  motes  are  prevented  from  getting 
behind  the  eye  ball ; and  when  they  have  got  under 
the  eye-lids,  the  extreme  fenfibility  of  the  tunica  con- 
jundiva  excites  the  lachrymal  gland,  and  the  orbicular 
mufcle  of  the  eye-lids,  (which,  by  its  preflure,  accele- 
rates the  flow  of  the  tears),  and  the  dull;  or  motes  are 
wafned  out.  The  punda  for  reabforbing  the  tears 
and  conveying  them  into  the  nofe,  being  at  the  inner 
angle  or  canthus  of  the  eye-lids,  we  fee  the  intention 
of  the  duds  of  the  lachrymal  gland  opening  on  the 
infide  of  the  upper  eye-lid  towards  the  outer  angle : 
for,  by  this  means,  the  tears  are  fpread  over  all  the 
furface  of  the  eye-ball,  by  the  motion  of  the  eye-lids, 
before  they  decline  into  the  punda.  But  the  tears  do 
not  flow  only  when  the  gland  is  excited  by  motes ; 
their  fecretion  is  perpetual,  and,  together  with  the 
motion  of  the  eye-lids,  they  perpetually  maiden  the 
furface  of  the  eye-ball.  Even  during  fleep  they  flow 
continually : and  here  we  may  admire  a proyifion  for 
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their  conveyance  towards  the  inner  canthus,  in  the  in* 
clination  of  the  tarfus  to  each  other ; for  the  eye-lids 
meet  only  on  the  outer  edge  of  the  broad  furface  form- 
ed by  the  tarfus,  the  confequence  of  which  is,  that  z 
kind  of  gutter  is  formed  in  the  angle  by  the  inner  edges 
of  the  tarfus  not  meeting,  which  leads  the  tears  from 
the  duCts  of  the  lachrymal  gland  towards  the  punCta 
lachrymalia. 

The  puncta  lachrymalia  are  the  mouths  of  two 
duds  which  form  the  beginning  of  a canal  for  drawing 
off  the  tears  from  the  eye  into  the  nofe.  Thefe  punCta 
are  placed  at  the  inner  canthus  of  the  eye,  and  on  the 
termination  of  the  tarfus  of  the  upper  and  under  eye- 
lid : they  are  furrounded  by  a rigid  fubftance  ; and 
their  patent  mouths  abforb  by  capillary  attraction. 
They  lead  the  tears  into  the  lachrymal  fac,  and  thence 
the  tears  pafs  into  the  nofe. 

The  caruncula  lachrymalis  is  that  little  gra- 
nulating-like body  which  lies  in  the  inner  angle  formed 
by  the  two  eye-lids.  Very  fmall  hairs  are  feen  to 
fprout  from  it,  and  fome  fmall  febaceous  folicles  open 
upon  its  furface.  Connected  with  the  caruncula  la- 
chrymalis is  the  M3  MB  RAN  A 01"  VALVULA  SEMILUNA- 
RIS. This  is  a vafcular  membrane  which  is  drawn 
from  under  the  caruncula  lachrymalis  by  the  direction 
of  the  eye  outward,  fo  as  then  to  appear  like  a web 
fpread  over  the  white  of  the  eye  near  the  inner  can- 
thus. By  directing  the  eye  towards  the  nofe,  this 
membrane  is  again  accumulated  about  the  caruncula. 
This,  then,  is  a very  particular  mechanifm,  not  as  is 
generally  defcribed,  for  applying  the  tears  to  the 
punCta  lachrymalia,  but  for  accumulating  and  throw- 
ing 
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ing  out  the  motes  and  duft  from  the  eye,  and  for 
guarding  the  pundla  from  the  abforption  of  fuch  little 
particles  as  might  irritate  or  obflrufl  them. 

In  birds,  the  valvula  femilunaris  is  drawn,  by  a 
mufcle  and  fmall  tendon  inferted  into  it,  quite  acrofs 
the  eye,  fo  as  to  adt  like  a third  eye-lid  ; it  is  in  them 
called  membrana  ni&itans. 

The  lachrymal  sac  and  duct  lie  in  the  os 
unguis  or  lachrymale,  The  facculus  is  a bag  of  an 
oblong  or  oval  figure ; it  is  funk  into  the  folfa  of  the 
os  unguis,  and  defended  by  the  frontal  procefs  of  the 
fuperior  maxillary  bone ; and  it  is  covered  by  the 
ligamentous  connexion  of  the  orbicularis  mufcle. 
This  fac  is  the  dilated  upper  end  of  the  nafal  duct ; 
and  into  it  the  two  canaliculi  lachrymales  (the  extre- 
mities of  which  are  the  pundta),  open  as  diftindt 
tubes  *4 

Two  coats  are  defcribed  as  covering  the  lachrymal 
fac  ; a nervous,  white,  external  coat ; and  a vafcular, 
pulpy,  pituitary  membrane.  This  fac  diminifhing  to- 
wards the  lower  part,  and  being  received  into  the 
complete  canal  of  the  bone,  becomes  the  nafal  dudt. 
Taking  a courfe  downward  and  backward,  it  opens 
into  the  nofe  under  the  inferior  fpongy  bone.  The 
lachrymal  fac  and  dudt  are  by  fome  conceived  to-  be 
mufcular,  fo  as  to  enable  them  to  convey  the  tears 
into  the  nofe  ; or  it  may  be  conceived,  that  they  adt 
like  a fyphon,  the  dudt  reaching  down  into  the  nofe 
adting  like  the  long  leg  of  the  fyphon,  and  drawing  the 
tears  in  at  the  openings  of  the  pundta.  But  I think  it 
would  appear,  that  the  connections  of  the  orbicularis 
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raufcle  over  the  fac  is  of  a nature  to  accelerate  the 
paflage  of  the  tears,  and  even  perfe&ly  to  comprefa 
the  fac.  The  lachrymal  fac  and  duel  are  very  fre- 
quently difeafed  and  obftrucled.  For  example,  after 
fmall-pox,  fiphylis,  or  in  fcrophulous  conftitutions, 
the  inner  membrane  of  the  fac  being  of  the  nature  of 
the  'pituitary  membrane  of  the  nofe,  inflames,  fwells, 
and  adheres.  The  confequences  of  this  are,  firft,  a 
fwelling  of  the  lachrymal  fac  in  the  inner  angle  of  the 
eye,  and  a watery  or  weeping  eye  ; upon  prefling  the 
tumor,  the  tears,  mixed  with  mucus,  are  forced  back 
through  the  puncta ; by  and  bye  the  fac  inflames  and 
fuppurates ; matter  is  difeharged  by  preffure  of  the  fac  : 
and,  laflly,  it  is  eroded  and  burfts  out,  difeharging 
the  tears  and  matter  on  the  cheek.  This  is  the  com- 
plete character  of  the  fifhila  lachrymaiis.  While  the 
fac  burfts  outwardly,  it  often  does  further  mifehief 
within,  by  making  carious  the  thin  lamina  of  bone  in 
which  it  lies.  The  theory  of  the  ancients,  with  re- 
gard to  this  difeafe,  was  that  the  difeafe  w?as  proceeding 
from  the  caries  of  the  os  unguis,  and  they  perforated 
with  the  actual  cautery,  until  the  patient  fmelt  it  in  the 
nofe ! as  much  with  the  intention  of  remedying  the  caries, 
as  to  give  paflage  to  the  tears.  But  it  is  not  the  bone 
which  is  the  obflruction  to  the  perfeft  cure  of  this, 
difeafe  by  operation,  but  the  membranes,  which  clofe 
again  after  the  moft  ingenious  attempts  to  preferve  the 
paflage.  The  vis  medicatrix,  in  this  inft.ance,  feems 
not  to  be  fo  well  aware  of  her  interefl  as  fome  phyfio- 
logifts  would  inculcate.  She  is,  here,  ever  at  variance 
with  the  artifice  of  the  furgeon.  v 
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CHAP.  I. 

OF  SOUND,  AND  OF  THE  EAR  IN  GENERAL. 

T he  ear  is  that  organ  by  which  we  are  made  fufcep- 
tible  of  the  impreffion  of  found. 

Sound  is  the  motion  of  elaftic  fluids,  occafloned,  in 
general,  by  the  vibration  of  folid  bodies : and  this  vi- 
bration of  the  folids  depends  upon  their  elafticity  or 
tenfion : or  found  may  be  produced  by  the  vibration 
and  motion  of  the  air  primarily,  but  not  without  the 
intervention  of  folids.  The  human  voice,  for  exam- 
ple, does  not  depend  merely  on  the  percuflion  of  the 
air,  but  on  that  vibration,  as  combined  with  the 
tenfion  and  confequent  vibration  of  the  glottis,  ex- 
cited by  the  current  of  air ; which,  again,  is  modified 
by  the  mouth.  In  the  fame  manner,  the  found  and 
variety  of  tone,  in  mufical  inilruments,  depends  on 
Vol.  III.  C c the 


374 


OF  SOUND. 


the  joint  effect  of  the  vibrations  of  the  folids,  and  of 
the  air. 

There  is  no  body  impervious  to  found,  or,  in  other 
words,  incapable  of  tranfrhitting  the  vibration.  That 
found  is  communicated  through  the  medium  of  the 
air,  we  know  from  the  circumltance,  that  a bell,  when 
ftruck  in  a vacuum,  gives  out  no  found : and  again, 
from  this,  that  the  condenfed  ftate  of  the  atmofphere 
affords  an  eafier  communication  of  found,  and  conveys 
it  to  a greater  diflance.  The  velocity  of  the  impreffion 
tranfmitted  by  the  common  air,  is  computed  at  1130 
feet  in  a fecond  ; and  found,  when  obflrudled  in  its 
direct  motion,  is  reflected  with  a velocity  equal  to 
that  with  which  it  flrikes  the  folid  body  by  which  its 
progrefs  is  interrupted. 

That  water  conveys  the  vibrations  producing  found, 
has  been  proved  by  experiment.  It  was  once  the  fay- 
ing of  naturalifls,  that,  to  fuppofe  fifties  to  have  the 
organ  of  hearing,  would  be  to  conceive  that  an  organ 
were  bellowed  upon  them  without  a poflibility  of  its 
being  of  ufe.  But  we  are  affured  of  the  fa£t,  that,  on 
the  tinkling  of  a bell,  fifties  come  to  be  fed  # ; and  it 
was  the  cultom  for  the  filhermen  on  the  coalt  of 
Britany,  to  force  the  filh  into  their  nets  by  the  beating 
of  drums  f , as  our  iflanders  are  at  prefent  accuftomed 

to 

* Boyle. 

•j-  M.  l’Abbe  Nollet,  Acad.  R.  des  Sciences.  Naturalifls  were 
very  incredulous  of  the  effedt  faid  to  be  produced  by  mufic  on  lob- 
tlers.  Some  may  be  fo  flill ; but  we  may  truft  the  following  obfer- 
vation  of  Minafius,  in  hi*  DifTertation.  “ Su  de  timpanetti  dell 
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to  do  when  the  larger  fifh  get  entangled  amongft  the 
rocks.  We  are  told,  that,  in  China,  they  ufe  a gong 
for  the  fame  purpofe.  Thefe  fa£ts  were  once  of  im- 
portance, though  more  accurate  obfervation  has  now 
made  them  fuperfluous.  The  Abbe  Nollet  took  much 
pains  to  decide  the  queftion,  whether  water  was  a me- 
dium for  found.  After  confiderable  preparation,  and 
acquiring  a dexterous  management  of  himfelf  in  the 
water,  (for  which  he  takes  great  merit  to  himfelf),  he 
found  that  he  could  hear  under  water  the  found  of  the 
human  voice,  and  even  diftinguifh  converfation  and 
mufic.  The  human  ear  being  an  organ  imperfectly 
adapted  to  this  medium  of  found,  thefe  experiments  do 
not  inform  us  of  the  relative  powers  of  air  and  water 
in  the  tranfmiffion  of  found.  But  another  experiment 
of  the  Abbe  Nollet  proves,  what  indeed  to  me  is  diffi- 
dently evident,  from  the  ftruCture  of  the  ear  of  fifhes, 
viz.  that  the  water  tranfmits  a much  ftronger  vibration 
than  the  air.  When  he  funk  under  water  and  (truck 
together  two  (tones  which  he  held  in  his  hands,  it  gave 
a fhock  to  his  ear  which  was  infupportable,  and  which 
was  felt  on  all  the  furface  of  his  body,  like  that  fenfa- 
tion  which  is  produced  when  a folid  body  held  in  the 


“ udito  fcoperli  nel  Granchio  Paguro.”  “ Proprlls  obfervationibus 
**  certior  faftus  aflerit,  obfcuva  nofte,  placidoque  mari,  quoties 
“ pifcatores  ardentibus  faculis  paguri  in  littore  hserentis  oculos 
“ lucis  fulgore  perdringunt,  ut  ftupido,  et  pene  prasdigiato  ani- 
f‘  male  potiantur,  fi  forte  rumor  aliquis  ingruit.  CaNcrum 
“ illico  fe  e littore  fubducere  recipereque  intra  undas.”  See  Scarpa 
Difquljitlonet  Anatomies  de  Auditu  in  Infedtis,  & c. 
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teeth  is  {truck  by  another  folid  body  *.  He  obferved 
in  other  experiments,  that  the  more  fonorous  the  bo- 
dies {truck  were,  the  lets  vivid  was  the  impreflion ; by 
which  it  would  appear,  that  water,  though  it  conveys 
an  impreflion  more  ftrongly  to  the  ear  than  the  air,  is 
not  equally  adapted  to  the  refonance  and  variety  of 
tone.  Indeed,  this  is  a natural  confequence  of  the 
water,  a fluid  of  greater  dennty  being  in  clofe  contact 
with  the  founding  body,  and  fupprefling  its  vibration. 
In  thefe  fadts,  we  {hall  find  the  explanation  of  fome 
peculiarities  in  the  flru&ure  of  the  ears  of  fiflies. 

Thus,  we  fee,  that  the  vibration  of  a folid  body  is 
continued  through  the  air  and  through  water,  until 
reaching  the  organ  of  hearing,  it  produces  the  fenfa- 
tion  of  found.  Sound,  it  will  be  evident,  is  alfo  com- 
municated through  folids.  When  we  put  the  ear  to 
one  end  of  a log  of  wood  of  thirty  feet  in  length,  and 
{trike  upon  the  other,  we  are  fenfible  of  the  impreflion ; 
and  when  a folid  body  applied  to  the  bones  of  the 
head,  or  to  the  teeth,  is  {truck,  we  are  fenfible  of  the 
noife  f > and  this  is  felt  even  by  thofe  who  are  deaf 
to  impreflions  conveyed  through  the  air  : indeed  it  is 
partly  in  this  way  that  we  are  to  judge  whether  deafnefs 
may  be  cured  by  operation,  as  depending  upon  fome 
injury  of  the  mechanifm  of  the  organ,  or  whether  it 
be  an  incurable  afFe&ion  of  the  nerve  or  brain  itfelf. 
If  the  found  be  perceptible  when  conveyed  through  the 

* Thefe  experiments  were  repeated  by  Dr.  Monro.  See  bis 
Book  of  Tithes. 

f Perhaps  we  cannot  call  this  found. 
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teeth,  or  when  a watch,  for  example,  is  preffed  upon 
the  bone  behind  the  outer  ear,  we  are  affured  that  the 
internal  organ  is  unaffected  ; and  upon  enquiring  far- 
ther into  the  cafe,  we  may  find  that  the  deafnefs  pro- 
ceeds from  fome  difeafe  of  the  outer  tube  of  the  ear, 
or  of  that  tube  which  leads  into  the  throat,  and  that 
it  can  be  remedied. 
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CHAR  II. 

GENERAL  VIEW  OF  THE  VARIETIES  IN  THE  EARS 
OF  ANIMALS  *. 


nn  , 

X here  is  in  the  fcale  of  animals  a regular'  gradation 
in  the  perfection  of  the  organ  of  hearing.  But,  in  the 
human  ear,  we  find  united  all  the  variety  of  apparatus 
for  communicating  the  vibration  to  the  internal  organ, 
and  along  with  this  the  moll  extenfive  diftribution  of 
nerves  in  the  labyrinth,  or  inmoft  divifion  of  the  ear, 
to  receive  that  impreflion. 

The  ultimate  caufe  of  this  more  complex  ilru&ure 
is  the  greater  power  with  which  man  is  endowed  of 
receiving,  through  the  ear,  various  impreffions  of 
fimple  founds : language,  mufic,  and  various  modifi- 
cations of  the  fenfe,  of  which  the  lower  animals  are 
incapable. 

As,  in  treating  of  the  anatomy  of  the  eye,  we  do  not 
attempt  to  inveftigate  the  manner  in  which  light  aCls 
upon  the  retina,  in  producing  the  fenfation  of  colours, 
but  endeavour  merely  to  explain  the  ftru&ure  of  the 
eye ; to  fhow  how  the  coats  fupport  and  nourilh  the 

* In  the  following  fhort  account  of  the  comparative  anatomy  of 
the  ear,  although  I have  taken  every  affiftance  in  my  pow’er  fiom 
books,  1 have  deferred  the  ftrufture,  in  all  the  examples,  from  my 
own  directions  and  obfervation. 
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humors ; how  the  humors  are  fubfervient  to  the  con- 
centration of  the  rays  of  light,  and  aflifb  their  impulfe 
upon  the  retina  : fo,  in  the  fame  manner,  in  explain- 
ing the  ftrufture  of  the  ear,  we  need  not  inveftigate 
the  philofophy  of  found,  nor  the  nature  of  thofe  im- 
preflions  which  are  made  by  it  on  the  fenforium 
through  the  nerves  ; our  views  are  limited  to  the 
ftructure  of  the  ear — we  have  to  obferve  the  mecha- 
nifm  by  which  the  ftrength  of  vibrations  is  increafed 
and  conveyed  inward  to  the  feat  of  the  fenfe,  and  the 
manner  in  which  the  nerve  is  expanded  to  receive  lb 
delicate  an  impreffion. 

The  method  of  ftudying  this  fubject,  which'  is  at  once 
the  moll  inftructive  and  the  moll  amuling,  is  to  trace 
the  various  gradations,  in  the  perfection  of  the  organ, 
through  the  feveral  clalfes  of  animals.  It  is  chiefly 
by  comparing  the  ftructure  of  the  vifcera,  and  the  or- 
gans of  fenfe  in  animals  and  in  man,  that  comparative 
anatomy  is  ufeful  in  elucidating  the  animal  ceconomy. 
For  example,  in  the  ftigmata  and  air-veflels  of  infedts 
and  worms ; in  the  gills  of  filhes ; in  the  Ample  cel- 
lular ftrudture  of  the  lungs  of  amphibia; ; in  the  more 
complicated  ftrudture  of  the  lungs  of  birds ; we  ob- 
ferve one  eflfential  requiftte  through  the  whole  gra- 
dation, viz.  the  expofure  of  the  circulating  fluids  to 
the  aftion  of  the  air.  And  in  this  variety  of  confor- 
mation, we  fee  the  fame  effect  fo  modified  as  to  cor- 
refpond  with  the  habits  and  neceflities  of  the  feveral 
clalfes  of  animals.  In  the  fame  manner,  with  regard 
to  the  circulating  fyftem,  we  are  taught  the  explana- 
tion of  the  double  heart  in  the  human  body,  by  tracing 
the  variety  of  ftrudture  through  the  feveral  clalfes  of 
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animals ; from  the  Ample  tube  circulating  the  fluids  of 
infects,  the  fingle  ventricle  of  Afhes  and  reptiles,  the 
double  auricle  and  perforated  ventricle  of  amphibiae, 
up  to  the  perfed  heart  of  the  warm-blooded  animal. 
The  organs  of  generation,  and  the  oeconomy  of  the 
foetus  in  utero,  is,  in  the  fame  degree,  capable  of 
illuftration  from  comparative  anatomy.  But  molt 
efpecially,  in  the  ftrudure  of  the  ear,  is  there  much 
fcope  for  this  kind  of  inveftigation.  We  find  fuch  va- 
rieties in  the  ear  of  reptiles,  fifhes,  birds,  and  qua- 
drupeds, as  lead  us,  by  gradual  fteps,  from  the  Ampler 
to  the  more  complex  ftrudure. 

The  Ampleft  form  of  the  organ  of  hearing  is  that  in 
which  we  find  a little  fac  of  fluid,  and  on  the  infide 
of  the  fac  the  pulp  of  a nerve  expanded.  If  an 
animal,  having  fuch  an  organ,  breath  the  air,  a mem- 
brane clofes  this  faculus  on  the  fore  part ; and,  by 
means  of  this  membrane,  the  vibrations  of  the  air  are 
communicated  to  the  expanfion  of  the  nerve  through 
the  fluid  of  the  fac.  But  if  the  animal  inhabits  the 
water  only,  it  has  no  fuch  membrane  to  receive  the 
impreflion  ; the  organ  is  incafed  in  bone  or  cartilage, 
and  inflead  of  the  membrane,  fome  fmall  bone  or  hard 
concreted  matter  is  found  in  contact  with  the  pulp  of 
the  nerve.  The  found,  paffing  through  the  waters, 
is,  in  fuch  cafe,  conveyed  to  the  organ  not  by  any  par- 
ticular opening,  but  through  the  bones  of  the  head ; 
and  this  concrete  fubflance,  partaking  of  the  tremulous 
motion  communicates  the  fenfation  to  the  nerve  *. 

* It  is  conceived  by  fome  that  the  antennas  of  infedts  conveys  to 
them  the  vibration  of  bodies,  and  that  they  may  be  confidered  as  an 
ipperfedt  variety  of  this  organ. 
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For  example,  in  the  crab  and  lobster,  we  find  a 
prominent  bony  papilla  or  fhell,  which  is  perforated 
with  a membrane  extended  acrofs  the  perforation,  and 
behind  this  membrane  there  is  a fluid,  in  which  the 
nerve  is  expanded,  and  which  receives  the  impulfe  con- 
veyed to  the  membrane.  In  the  cuttle-fish,  again, 
there  is  no  external  opening ; there  is  merely  a little 
fac  under  the  thick  integuments  : this  fac  has  in  it  a 
final!  concretion  or  bone  for  receiving  the  vibration  ; 
which,  in  this  animal,  is  conveyed  by  a more  general 
impreflion  upon  the  head  than  in  thofe  lafi  mentioned ; 
and  the  vibration  of  this  loofely  poifed  bone  or  con- 
crete feems  equal  to  the  provifion  of  the  membrane 
which,  in  the  crab,  clofes  up  the  external  opening  in 
the  perforated  fliell. 

In  fishes,  there  is  a confiderable  variety  of  Aruc- 
ture.  Thofe  which  remain  perpetually  under  water, 
have  not  the  outer  membrane,  nor  any  apparatus  for 
ftrengthening  the  firA-received  undulations  of  found. 
But  fuch  as  lie  balking  on  the  furface  of  the  water,  and 
breathe  through  lungs,  have  an  external  opening — a 
canal  leading  to  the  membrane,  and  behind  the  mem- 
brane bones  to  convey  the  vibration  to  the  internal 
parts,  and  thefe  internal  parts,  the  feat  of  the  fenfe, 
are  a&ually  as  perfeft  as  in  terreflrial  animals. 

In  neither  of  the  fpecies  of  fillies,  the  cartilaginous 
nor  fpinous  filhes,  is  there  a proper  external  opening, 
as  in  animals  breathing  air.  They  receive  the  impulfe 
from  the  water,  upon  the  integuments  and  bones  of  the 
head  $ but  within  the  head,  and  in  the  feat  of  the  fenfe, 
they  have  a niofi  beautiful  apparatus  for  receiving  and 
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conveying  thofe  general  vibrations  to  the  expanded 
nerve.  There  is  in  every  ear,  adapted  to  hearing  under 
water,  a bone  or  concretion,  placed  fo  as  to  vaccilate 
eafily,  and  which  is  deftined  to  agitate  the  fluid  in 
which  it  is  fufpended  with  a ftronger  vibration  than 
could  be  produced  merely  by  a general  impulfe. 
Befides  this  provifion  in  fifhes,  there  is  a very  elegant 
ftrudture  for  ftill  further  encreafing  the  furface  deftined 
to  receive  the  impulfe,  and  for  expofing  to  that  im- 
pulfe or  vibration  a larger  proportion  of  the  expanded 
nerve.  It  confifts  of  three  femicircular  tubes,  which 
penetrate  widely  within  the  bones  of  the  head.  They 
are  filled  with  a fluid,  and  have  in  their  extremities  a 
divifion  of  the  nerve  which  is  moved  or  otherwife  affeft- 
ed  by  the  vibration  of  the  fluids  contained  within  the 
tubes. 

There  is  a flight  variety,  however,  in  the  ear  of  car- 
tilaginous fifhes.  In  the  head  of  the  skate,  for  ex- 
ample, there  is  under  the  fkin,  at  the  back  of  the  head, 
a membrane  extended  acrofs  a pretty  regular  opening. 
This,  however,  is  not  confidered  as  the  opening  of  the 
ear ; but  a paflage,  like  a mucous  du£l,  which  is  befide 
it,  has  given  occafion  to  a controverfy  between  Pro- 
feffors  Scarpa  and  Monro  ; and  it  may  not  be  out  of 
place  to  enquire  a little  into  this  difputed  point. 

We  have  feen  that  water  conveys  the  found  of  vi- 
brating bodies  with  a fhock  almoft  intolerable  to  the 
ear,  and  with  a particular  and  diftind  fenfation  over  the 
whole  body.  We  fee,  alfo,  that,  in  the  greater  number  of 
fifhes,  there  is  confefledly  no  external  opening,  the  whole 
organ  is  placed  under  the  fquamous  bones  of  the  head. 

Yet 
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Yet  the  cartilaginous  fifties,  which  are  fuppofed  to  have 
an  external  ear,  fwim  in  the  fame  element,  and  are  in 
no  eflential  point  peculiar  in  their  habits.  And  we 
ftiould  receive  with  caution  the  account  of  any  pecu- 
liarity in  the  organ  of  hearing  of  one  clafs  of  fifties, 
which  is  not  common  to  all  inhabiting  the  fame  fluid. 
Such  animals  as  occafionally  pafs  from  the  water  into 
the  air,  muft  have  a membrane  capable  of  vibrating  in 
the  air ; but,  even  in  them,  it  is  expanded  under  the 
common  integuments,  and  protected  by  them.  Were 
it  otherwife,  when  the  creature  plunged  into  the  water, 
it  would  be  afiailed  with  that  noife,  (confounding  all 
regular  founds),  of  which  man  is  fenfible  when  he 
plunges  under  water.  It  appears  oppofite  to  the  gene- 
ral law  of  nature,  to  fuppofe  any  fpecies  of  fifti  having 
that  Ample  and  more  delicate  membrane,  which  is 
evidently  intended  to  convey  atmofpheric  founds  only, 
while,  on  the  other  hand,  creatures  living  in  the  water 
alone,  ftiould  have  an  organization  fit  to  endure  the 
ftronger  vibrations  of  their  denfer  fluid,  and  ^yhich 
would  be  ufelefs  and  abfurd  in  thofe  exifting  in  our 
atmofphere. 

When  we  come  to  examine  the  ear  of  the  fkate, 
we  find,  that  what  Dr.  Monro  conceives  to  be  the 
outward  ear  of  the  fifti*,  is  really,  as  reprefented 

by 

* “ In  the  upper  and  back  part  of  the  head  of  a fkate,  and  in  a 
u large  fifh  weighing  150  pounds,  at  the  diflance  nearly  of  one  inch 
“ from  the  articulation  of  the  head,  with  the  firft  vertebra  of  the 
“ neck  or  atlas,  two  orifices,  capable  of  admitting  fmall  fized  flock- 
s' wires  at  the  difiance  of  about  an  inch  and  a quarter  from  each 

5*  other, 
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by  Dr.  Scarpa,  a mucous  duft  merely  * ; which  does 
not  lead  into  the  facculi  of  the  veftibule  and  femicircu- 
lar  canals,  as  appeared  to  Dr. Monro;  and  that  to  fuppofe 
this  would  be  to  acknowledge  the  free  accefs  of  air  and 
water  to  the  immediate  feat  of  the  organ,  and  to  the 
foft  pulp  of  the  auditory  nerve,  a thing  abfurd  in  every 
View,  impoflible  in  nature,  and  very  wide  of  the  truth  f. 
To  me,  it  appears,  that  this  narrow  duft  cannot  be 
confidered  as  the  external  ear  ; becaufe  we  find  in 
the  fkate  a proper  membrane  under  the  thin  integu- 
ments, quite  unconnected  with  the  du£t,  for  tranfmit- 
ting  the  found ; and,  upon  following  this  mucous  dudt, 
we  find  it  taking  a circuitous  courfe,  and  filled  with 
a ftrong  gelatinous  matter  ; it  is  every  where  narrow, 
and  filled  with  a glutinous  fecretion.  It  has  no 
membrane  ftretched  acrofs  it,  and  bears  no  refemblance 
to  the  external  ear  of  any  other  animal. 


“ other,  furrounded  with  a firm  membranous  ring,  may  be  ob- 
“ ferved.  Thefe  are  the  beginnings  of  the  Meatus  Auditorii  Ex- 
“ terni.”  Treatife  on  the  Ear,  p.  208. 

* Dr.  Scarpa,  {peaking  of  this  opinion  of  Dr.  Monro,  fays, 
“ qua  in  re  vehementer  fibi  hallucinatus  eft,  oftia  nimirum  dudluum 
mucoforum,  ut  manifeftum  eft,  pro  auris  meatubus  accipiens. 
« Etenim  omnino  nullum  eft  in  cartilagineis  pifcibus  oftium  auditus 
“ extus  adapertum,  membranaque  fenejlrce  avails  fub  communi  in- 
“ tegumento  recondita  jacet  et  cooperta.” 

f ,l  Quod  et  abfurdum  eft  et  a rei  veritate  quam  maxime  alie* 
“ num.”  Vid.  Anatomic a Difquifitioncs  de  auditu  et  clfaflu , audort 
A.  Scarpa. 

We 
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We  may  conclude,  then,  that  fifhes  have  no  external 
opening  like  terreftrial  animals ; that,  inftead  of  this 
outward  provifion,  they  have  the  moveable  bone  within 
the  organ.  Although  the  cartilaginous  filhes  have  a 
membrane  extended  over  part  of  the  organ,  which,  in 
the  fpinous  fifhes,  is  completely  furrounded  with  bone, 
it  is  not  to  be  confidered  as  capable  of  the  tremulous 
motions  of  the  membrana  tympani  of  terreftrial  ani- 
mals, but  may  be  confidered  as  analogous  to  the  mem- 
brana feneftrse  ovalis : and,  fince  it  lies  deep  under  the 
integuments,  we  have  no  reafon  to  believe  that  found 
is  tranfmitted  to  the  organ  of  hearing  in  fifhes,  any 
otherways  than  through  the  general  vibration  of  the 
head. 

The  organ  of  hearing  in  amphibious  animals,  de- 
monftrates  to  us  a difference  in  the  manner  in  which 
the  fenfation  is  received  ; for  they  have  both  the  outer 
membrane  to  receive  the  vibration  of  the  air,  and  a 
mechanifm  of  fmall  bones  to  convey  this  motion  into 
the  feat  of  the  fenfe ; and  they  have,  befides,  within 
the  ear  itfelf,  a chalky  concretion  ; a provifion  plainly 
intended  for  propagating  the  motion  communicated 
through  the  water. 

In  ferpents,  birds,  and  quadrupeds,  we  fhall  hereafter 
trace  the  various  gradations  in  the  perfection  of  this 
organ.  We  fhall  find,  that,  as  the  animal  rifes  in  the 
fcale,  the  cavities  and  tubes  of  the  ear  are  extended 
and  varied  in  their  form.  Now,  I conceive  that,  while 
the  multiplied  forms  of  the  tubes  and  fphericles  of  the 
internal  ear  afford  a more  expanded  and  fufceptible 
furface  for  receiving  impreffions,  the  confonant  forms 
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of  the  parts  enable  them  to  receive  a flronger  vibration, 
and  a more  perfect  and  modified  found. 

A cord  of  a mufical  inftrument  will  vibrate  when 
another  in  exaft  unifon  with  it  is  ftruck.  The  vibra- 
tion communicated  to  the  air  is  fuch,  as  is  adapted  to 
the  tenfion  of  the  fympathetic  cord  ; and  no  other  per- 
cuflion  of  the  air,  however  violent,  will  caufe  it  to 
found.  Again,  the  air  palling  through  a tube  of  cer- 
tain dimenfions,  will  not  communicate  to  it  a motion, 
nor  call  forth  its  found,  while  the  air,  palling  in  equal 
quantity  through  a tube  of  one  degree  of  difference, 
will  rife  into  a full  note.  What  holds  true  in  regard 
to  the  unifon  of  cords,  is  alfo  true  of  cylinders,  or 
even  of  the  walls  of  a palfage  or  room,  a certain  note 
will  caufe  the  refonance  of  the  palfage  or  room,  as  a 
certain  vibration  will  call  forth  the  found  of  the  tube 
of  an  organ ; becaufe  it  is  in  all  thefe  inftances  necelfary 
that  the  impulfe  be  adapted  to  the  pofition  of  the  fur- 
faces  and  their  powers  of  reverberation.  Sound,  as 
allied  to  mufic,  confilts  in  the  fuccellion,  the  rythm  or 
time  of  its  return  upon  the  ear. 

Thefe  few  facts  illuftrate  what  I mean,  by  faying, 
that  the  various  forms  of  the  internal  ear  of  animals, 
as  they  advance  in  the  fcale,  give  additional  powers  to 
their  organ.  In  the  firft  example  of  the  fimple  ear, 
where  a bone  vibrates  on  the  expanded  jaerve,  I Ihould 
conceive  that  the  fenfation  were,  in  confequence  of  this 
fimple  percuflion,  capable  of  little  variety ; but  in  ani- 
mals where,  befides  this  fimpler  mechanifm,  there  are 
femicircular  canals,  and  more  efpecially  in  thofe  ani- 
mals, which  have  Hill  a further  complication  of  the 

forms 
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forms  of  the  ear,  certain  founds  will  be  peculiarly  felt 
in  each  of  thefe  feveral  cavities  and  convolutions  \ and, 
while  the  fenfation  is  becoming  more  diftindt,  by  the 
perfection  of  the  organ,  it  admits,  alfo,  of  a greater 
variety  of  founds  or  notes : fo  that  a certain  ftate  of 
vibration  will  affedt  the  femicircular  canals,  (one  or 
all  of  them),  and  produce  the  fenfation  of  found,  which 
would  not  at  all  affedt  the  vibration  of  the  fimple 
lapilli  lying  in  their  fac. 
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CHAP.  III. 

DESCRIPTION  OF  THE  ORGAN  OF  HEARING  IN 
PARTICULAR  ANIMALS. 


IN  THE  LOBSTER  AND  CRAB. 

In  thefe  animals,  the  ftru&ure  of  the  ear  is  very 
fimple ; but  it  appears  to  me,  that  Profefl'or  Scarpa,  in 
his  defcription,  has  imagined  to  be  the  organ  more 
fimple  than  it  is  in  nature. 

In  the  lobster,  there  projects  from  near  the  root  of 
the  great  antenna,  an  ofieous  papilla  of  a peculiarly 
hard  and  friable  nature.  In  the  point  of  this  papilla  we 
obferve  a foramen,  and  a membrane  ftretched  over  it. 
This  is  the  feat  of  the  organ  of  hearing.  It  is  defcribed 
as  containing  a fac  of  a pellucid  fluid,  which  adheres 
to  the  membrane,  while  the  auditory  nerve  is  expanded 
upon  the  lower  furface  of  the  fac.  Now,  the  lobfter, 
being  an  animal  which  can  live  on  land  as  well  as  in 
water,  Scarpa  gives  this  as  an  inftance  of  a ftru&ure 
calculated  to  receive  the  fenfation  of  found  equally  well 
from  the  water  or  from  the  atmofphere.  But,  from 
the  figure  I have  given  of  the  ear  of  this  creature,  it 
will  not  appear  to  be  fo  exceedingly  fimple  ; while  there 
is  evidently  a provifion  for  the  reception  of  the  vibra- 
tion communicated  through  the  water,  though  it  does 

not 
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not  indeed  ftri&ly  refemble  that  which  is  commonly 
found  in  the  ears  of  fifties.  There  is  fufpended  behind 
the  facculus,  and  in  Contact  with  the  nerve,  a fmall 
triangular  bone,  which,  when  pulled  away  *,  is  found 
to  hinge  upon  a delicate  cartilage.  This  bone  feems 
evidently  intended,  by  its  being  thus  fufpended  in  the 
neighbourhood  of  the  pulp  of  the  auditory  nerve, 
for  imprefling  upon  that  nerve  the  vibration  from  the 
water.  The  lobfter,  then,  has,  like  the  amphibious  ani- 
mals, a double  provilion  for  receiving  the  communi- 
cation of  found  alternately  from  the  water  or  from 
the  air  f. 

The  ear  of  the  crab  differs  from  that  of  the  lobfter 
in  this,  that,  under  the  projeftion,  there  is  a moveable 
cafe  of  bone,  to  which  we  fee  a fmall  antenna  attached. 
Within  this  is  the  organ  of  hearing  ; and  there  is  here 
an  internal  provifion  for  the  tranfmiflion  of  found  to 
the  auditory  nerve,  which  confifts  limply  in  a few 
circumgyrations  of  a pellucid  and  flexible  cartilage : 
an  infpiffated  fluid  furrounds  this  gyrous  cartilage, 
while  the  pale  auditory  nerve  is  expanded  behind  it. 

Of  the  ear  of  fishes.  In  the  heads  of  filhes, 
there  is  a cavity  feparated  by  a thin  vafc’dar  membrane 
from  that  which  contains  the  brain.  Within  this 
cavity  there  is  a facculus  diftended  with  a fluid,  and 
containing  a fmall  bone  \ ; on  the  infide  of  this  bag, 
(which  is  called  the  facculus  lapiliorum),  a great  pro- 
' 

* See  fig.  2. 

t From  the  mucous-like  tranfparency  of  the  nerve  in  the  lobfter, 
it  is  difficult  to  afcertain  its  exadt  relation  to  this  bone. 

f See  plate,  fig.  3.  , 

Vol.  Ill,  D d portion 
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portion  of  the  auditory  nerve  is  expanded.  In  the 
cartilaginous  fifhes,  there  are  three  lapilli  * * * § contained 
in  their  proper  capfules,  and  furrounded  with  a gela- 
tinous matter  f,  each  of  the  lapilli  having  its  appropri- 
ated divifion  of  the  acauflic  or  auditory  nerve  diflri- 
buted  upon  it  in  a beautiful  netwprk. 

This  cavity  in  the  head  of  fillies,  refembles  the  centre 
of  the  labyrinth  in  the  human  ear,  and  is  called  the 
veflibule.  Within  the  veflibule  there  is  a limpid  fluid, 
interfered  every  where  by  a delicate  and  tranfparent 
cellular  membrane  ; and  the  parts  within  the  veflibule 
are  fupported  in  their  place  by  this  tiflue,  which  is 
jflmilar  to  that  which  fupports  the  brain  in  fifhes. 

Befides  this  central  part  of  the  organ  in  fifhes,  there 
are  departing  from  the  veflibule  three  femicircular 
cartilaginous  canals  J,  within  which,  are  extended 
membranous  canals.  Thefe  membranous  tubes  contain 
a fluid  diftindt  from  that  contained  in  the  common 
cavity  of  the  veflibule,  nor  have  they  any  com- 
munication with  the  facculi,  which  contain  the  la- 
pilli, although  they  are  connected  with  them_§. 
Thefe  cartilaginous  canals  are  of  a cylindrical  form, 
and,  being  as  tranfparent  as  the  fluid  with  which 
they  are  furrounded,  are  not  readily  diflinguifhed  in 

* In  many  of  the  fpinous  or  fquamous  fifhes,  there  is  only  one. 
In  cartilaginous  fifhes,  thefe  bodies  are  not  like  bone,  but  like  foft 
chalk.  In  the  fpinous  fifhes,  on  the  other  hand,  they  are  of  the 
fhape  of  the  head  of  a fpear,  and  hard  like  done. 

■f  The  gelatinous  matter  is  rather  before  the  bones,  and  diflend- 
ing  the  little  facculi. 

J See  plate  7.  fig.  3.  and  fig.  4.  d d d. 

§ So  Profeffor  Scarpa  aliens,  in  contradidlion  to  others. 

diffeclion. 
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diffeftion.  Each  of  the  cartilaginous  canals  is  dilated 
at  one  of  its  extremities  into  a little  belly,  which  is 
caljed  the  ampulla. 

The  auditory  nerve  in  cartilaginous  fifties  * is  find 
divided  into  two  fafciculi,  which  are  again  fubdivided 
into  lefler  nerves.  Thefe  go  to  the  three  facculi  lapil- 
lorum,  and  to  the  ampullulse  of  the  femicircular 
canals.  Before  the  jdivifion  of  the  nerve  peculiar  to 
the  facculus  pierces  it,  and  is  finally  diftributed,  it 
forms  a lingular  and  intricate  network  of  filaments. 
The  branches  to  the  ampullulas  are  raifed  on  a partition 
which  is  oppofed  to  the  mouth  of  the  cylindrical  part 
of  t]he  tube. 

In  the  fpinous  fifties,  the  three  femicircular  canals 
unite  in  a common  belly ; but  in  cartilaginous  fifties, 
the  poflerior  femicircular  canal  is  didintt  from  the 
others. 

In  fifties,  all  the  parts  of  the  ear  are  filled  with  a 
matter  of  a gelatinous  confidence,  or  vifcid  fluidity ; 
and  the  whole  facculi  and  femicircular  canals  are  fur- 
rounded  with  fluid.  That  jelly  is  the  mod  fufceptible- 
of  vibration,  is  evident,  when  we  fill  a glafs,  and 
allow  a body  to  fall  into  it ; for  then  the  delicate 
vibration  is  communicated  to  the  finger  on  the  outfide 
of  the  glafs,  or,  by  driking  the  glafs,  we  may  obferve 
the  tremulous  motion  of  the  jelly.  The  femicircular 
canals,  it  is  evident,  are  well  adapted  to  receive  uhe 
extenfive  vibrations  communicated  through  the  bones 

* The  fifth  pair  of  nerves  in  filh  anfwers  to  the  feventh  in  man  : 
it  has  the  fame  divifion  into  the  portio  mollis  and  dura. 
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of  the  head,  and  to  convey  them  inward  to  the  nerve 
expanded  in  the  ampulla. 

From  the  fimpler  to  the  more  perfect  aquatic  ani- 
mals, we  may  trace  feveral  links  of  the  chain  by  which 
nature  advances  towards  the  perfect  ftrudture  of  the 
ear.  We  return  now  to  obferve,  in  the  firft  example, 
of  terreftrial  animals,  the  mod  fimple  Hate  of  that  part 
of  the  organ  which  receives  the  fenfation ; but  where 
the  ftru&ure  of  the  receiving  organ  is  the  mod  fimple, 
the  mechanifm  for  receiving  the  vibration  and  convey- 
ing  it  to  the  internal  ear,  is  modified  and  adapted  to 
the  atmofphere. 

OF  THE  EAR  IN  REPTILES  AND  AMPHIBIOUS  ANIMALS. 

In  reptiles,  which  form  the  intermediate  clafs  of 
animals  betwixt  fifties  and  quadrupeds,  the  ear  has  alfo 
an  intermediate  flrudlure  ; in  fome  individuals  of  this 
clafs  the  ear  refembles  that  of  fifhes,  fuch  as  we  have 
del'cribed,  while,  in  others,  it  refembles  more  nearly 
the  common  flruflure  of  terreftrial  animals. 

In  the  falamandra  aquatica,  a variety  of  the  lizard, 
there  is  a foramen  ovale  *,  deep  under  the  integuments. 
In  this  foramen  there  is  a cartilage,  in  immediate  con- 
tact with  which,  there  is  a common  facculus  lying  in 
the  cavity  or  veflibule ; and  in  this  little  fac  there  is 
found  a cretaceous  matter  : there  are  here,  alfo,  femi* 

* This  is  the  appropriated  appellation  of  the  opening  which 
leads  from  the  outer  cavity  of  the  ear,  or  tympanum,  into  the  feat  of 
■h«  proper  organ  where  the  nerve  is  expanded. 
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circular  canals,  with  ampullulse,  and  a common  belly 
conne&ing  them.  In  this  animal,  then,  it  is  evident, 
the  ear  is  fimilar  in  ftrufture  to  that  of  the  cartilagi- 
nous fifties  *.  . 

In  the  frog,  the  outward  apparatus  is  different, 
but  the  internal  ear  is  fimple  f.  Under  the  fkin  of  the 
fide  of  the  head,  a little  behind  the  prominent  eye,  we 
find  a large  circular  opening,  which  tends  inward  in  a 
funnel-like  form : and  from  the  upper  part  of  the 
circle  of  this  meatus  we  find  a fmall  elaflic  bone,  or 
cartilage  fufpended.  This  bone  is  in  contact  with  the 
common  integuments  of  the  head,  which  are  ftretched 
over  the  little  cavity.  This  firft  bone  is  placed  at  a 
right  angle  with  a fecond  bone,  and  both  are  lodged 
in  a proper  tympanum  J.  This  fecond  bone  fwells 
out  towards  its  inner  extremity,  and  is  accurately  ap- 
plied to  the  foramen  ovale.  The  foramen  ovale  opens 
into  a cavity  which  we  mufl  call  the  veftibule,  and 
which,  in  this  creature,  is  peculiarly  large  in  proportion 
to  its  fize.  This  veftibule  contains  a fac,  upon  which 
the  nerve  is  expanded  : it  contains  alfo  a chalky  foft 
concretion,  which  is  of  a beautiful  whitenefs,  and  of  a 

* It  is  laid  by  naturalifts,  that  the  falamander  never  has  been 
heard  to  utter  a cry;  and  as  dumbnefs  is  in  general  coupled  with 
deafnefs,  it  is  natural  to  fuppofe  it  has  no  ears.  This  is  to  coniider 
the  organ  as  fubfement  to  converfation  ! 

f See  plate,  fig.  5 and  6. 

f This  tympanum,  being  a cavity  containing  air,  has  communi- 
cation with  the  mouth  by  a tube,  which  we  fhall  afterwards  find 
called  euftachian  tube.  Several  have  erroneoufiy  defcribed  this 
animal  as  receiving  founds  through  the  mouth. 
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regular  figure  when  firlt  feen,  but  has  no  folidity  * * * §. 
The  veftibule  here,  as  in  all  other  animals,  being  the 
immediate  feat  of  the  fenfe,  is  filled  with  fluid. 

In  serpents,  the  mechanifm  external  to  the  feat  of 
the  organ  is  lefs  complete  than  in  the  frog.  From  the 
fcales  behind  the  articulation  of  the  bone  which  keeps 
the  lower  jaw  extended,  a little  column  of  bone  f 
flretches  inward  and  forward.  This  bone  has  its 
inner  extremity  enlarged  to  an  oval  figure,  and  is  in- 
ferted  into  the  foramen  ovale.  This  creature  has  no 
membrana  tympani,  nor  does  it  appear  to  have  fo  good 
a fubftitute  as  the  frog : the  outer  extremity  of  the 
bone  feems  rather  attached  to  the  lower  jaw  by  a car- 
tilaginous appendage  and  fmall  ligament  J.  Within 
the  fcull,  ferpents  have  the  little  fac,  with  the  cretaceous 
matter  and  femicircular  canals,  united  by  a common 
belly  §. 

In  the  turtle,  we  find  a proper  tympanum,  and 
by  lifting  the  fcaly  integuments  from  the  fide  of  the 
head  a little  above  the  articulation  of  the  lower  jaw, 
we  open  this  cavity.  Through  this  cavity  there  ex- 
tends a very  long  and  flender  bone,  which,  upon  the 
outer  extremity,  is  attached  by  a little  elaflic  brulh  of 
fibres  to  the  cartilaginous  plate  under  the  integuments, 
while  the  inner  extremity  is  enlarged,  fo  as  to  apply 
accurately  to  the  foramen,  which  opens  into  the  velli- 

* See  fig.  6.  3D. 

f Plate,  fig.  7.  E. 

J See  Scarpa,  tab.  v.  fig.  ix. 

§ Serpents  are  affedted  by  mufic ; and  they  will  raife  and  twill 
themfelves  with  every  variety  of  lively  motion  to  the  pipe  and  tabou 
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bule ; and  a paffage  alfo  opens  from  the  cavity  of 
the  tympanum  into  the  fauces.  . In  this  animal,  as  in 
all  which  we  have  clalfed  under  the  prefent  diviflon, 
the  internal  ear  confifts  of  a central  cavity,  or  vefti- 
bule,  which  contains  a fac  with  fluid,  and  cretaceous 
matter,  and  of  three  femicircular  canals  connected  by  a 
common  belly.  This  common  belly  of  the  femicircular 
canals  has  no  communication  with  the  facculus  veftibuli 
which  contains  the  cretaceous  matter,  further  than  as 
it  lies  in  contad  with  it,  and  as  they  both  lie  fur- 
rounded  by  a fluid  ; they  equally  receive  the  impref- 
fion  of  the  little  bony  column,  the  extremity  of  which 
vibrates  in  the  foramen  ovale. 

There  being  enumerated  forty  or  more  varieties  of 
the  lacerta  or  lizard,  many  of  thefe  have  very 
different  habits.  Some  of  them  never  pafs  into  the 
water,  but  inhabit  dry  and  dully  places.  The  lacerta 
agilis'  or  common  green  lizard,  which  is  a native  both 
of  Europe  and  of  India,  is  nimble,  and  balks,  during 
the  hot  weather,  on  the  trunks  of  old  trees  and  on 
dry  banks ; but  on  hearing  a noife,  it  retreats  quickly 
to  its  hole.  It  has  the  Ikin  over  the  tympanum  ex- 
tremely thin,  and  fuch  as  to  anfwer  precifely  the  office 
of  the  membrane  of  the  tympanum.  So  all  the  varieties 
of  reptiles  which,  in  their  habits  and  delicacy  of  hear- 
ing, refemble  terreftrial  animals,  have  either  the  mem- 
brane of  the  tympanum  or  a Ikin  fo  delicate  as  to  pro- 
duce the  fame  effed  ; while  thofe,  which  inhabit  the 
water,  have  a rough  integument,  or  a hard  fcale,  drawn 
over  the  tympanum.  Befldes  this,  fome  have  a fmall 
mufcle  attached  to  the  bone,  which  runs  acrofs  the 
tympanum ; it  is  like  the  tenfor  tympani,  and  is  an- 
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other  ftep  towards  the  proper  ftru&ure  of  the  terres- 
trial ear. 

OF  THE  EAR  IN  BIRDS, 

Comparing  the  internal  ear  of  birds  with  that  of 
thofe  animals  which  we  have  already  defcribed,  we 
find  a very  important  addition.  We  find  here  the  in* 
ternal  ear  (or  labyrinth,  as  we  may  now  call  it),  con- 
fiding of  three  divifions  : the  veftibule,  or  middle 
cavity  ; the  femicircnlar  canals  ; and  the  cochlea  ; 
which  laft  is  an  additional  part,  and  one  which  we 
have  not  in  the  clafs  of  animals  already  defcribed. 
Leading  into  thefe  three  cavities,  there  are  two.  fora- 
mina: the  FENESTRA  ROTUNDA,  and  the  FENESTRA 
ovalis  ; and  both  thefe  openings  have  a membrane 
ftretched  over  them  in  the  frelh  date  of  the  parts. 
The  firft,  the  fenefira  ovalis,  or  foramen  ovale,  re- 
ceives the  ofiiculus  auditus,  which  is  in  birds  like'dhat 
which  we  have  already  defcribed  in  reptiles  .*«  This 
ofiiculus  connedts  the  membrana  tympani  (which  is 

* Mr.  Home,  in  his  ledhire  on  the  mufcularity  of  the  membrana 
tympani,  (vid.  Phil.  Tranf.  A.  1800),  fays,  in  birds  this  membrane 
has  no  tenfor  mufcle  to  vary  its  adjuftments,  but  is  always  kept  tenfe 
by  the  preffure  of  the  end  of  the  flender  bone.  This  is  a very  im- 
perfect account  of  the  mechanifm  of  the  tympanum  in  birds.  There 
are  two  bones,  or  one  fmall  bone  with  a cartilage,  which  lies  along 
the  membrana  tympani.  This  elafiic  cartilage  has  two  little  tendons 
attached  to  it.  Even  the  {lender  bone  which  ftretches  from  the 
cartilage  to  the  foramen  ovale,  the  inner  extremity  of  which  is  en- 
larged to  fill  up  that  hole,  feems  to  have  a fmall  tendon  inferted 
into  it ; but  whether  this  be  a mufcular  or  ligamentous  connexion, 
1 am  unable  at  prefent  to  fay. 
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here  of  a regular  form)  with  the  veftibule,  and  con- 
veys the  vibration  of  the  atmofphere  to  it. 

The  femicircular  canals  are  here  alfo  three  in  num- 
ber, and  are  diflinguilhed  by  the  terms  minor,  major, 
and  maximus ; but  as  the  major  and  minor  coalefce 
at  one  of  their  extremities,  and  enter  the  veftibule  to- 
gether, the  femicircular  canals  open  into  the  veftibule 
by  only  five  foramina  in  place  of  fix.  Each  of  the 
femicircular  canals  is  dilated  at  one  extremity  into  an 
elliptical  form,  while  the  other  extremity  is  of  the 
natural  fize  of  the  diameter  of  the  tube.  Thefe 
canals  are  formed  of  the  hard  fliell  of  bone,  and  are 
furrounded  with  bone,  having  wider  and  more  open 
cancelli. 

In  the  dry  ftate  of  the  parts,  we  find  a cord  palling 
through  the  femicircular  canals,  'which  fome  have 
called  the  zonula  nerv.*e.  But  thefe  are  the  mem- 
branous canals,  which  are  contained  within  the  bony 
ones,  dried  and  Ihrunk  up.  Within  the  bony  cavities 
of  the  labyrinth,  there  is  laid  a pellucid  membrane, 
which  contains  a fluid,  has  the  nerves  expanded  upon 
it,  and  is  the  true  veftibule  and  femicircular  canals ; 
while  the  bony  cafe,  which  we  have  defcribed,  is 
merely  the  mold  of  thefe  and  the  fupport  of  their  de- 
licate texture  #. 

The  cochlea,  one  of  the  three  divifions  of  the 
labyrinth,  is  but  imperfect  in  birds,  when  compared 

* I lately,  by  accident,  drew  out  the  facculus  veflibuli  and  femi- 
circular canals  from  the  bony  part  of  the  ear  of  a bird,  and  I found 
the  membranous  femicircular  canal  to  confift  apparently  of  the  fame 
pellucid  elaftic  matter  with  thofe  of  fifhes. 
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with  that  part  of  the  organ  in  quadrupeds  and  in  man. 
The  cochlea  in  birds  confifts  merely  of  two  cylinders, 
formed  of  cartilage,  which  are  united  toward  their 
further  extremity.  While  the  oppofite  extremities  di- 
verge, and  while  one  of  thefe  cylinders  opens  into  the 
veftibule,  the  other  opens  outward  into  the  cavity  of 
the  tympanum  *. 

That  which  more  than  any  other  circumftance  dif- 
tinguilhes  the  organ  of  birds  from  that  of  animals  in- 
habiting. the  waters,  is  the  want  of  the  bone  or  flony 
concretion  in  the  facculus  veltibuli. 

'*  We  find  Air.  Home  faying  that  the  cochlea  is  neither  abfolutely 
neceffary  to  fit  the  organ  to  be  impreffed  by  founds  communicated 
through  the  air,  nor  to  render  it  what  is  termed  a mufical  ear ; and 
that  this  is  fufficiently  proved  by  that  part  being  wanting  in  birds, 
vvhofe  organ  is  particularly  adapted  to  inarticulate  founds.  That 
the  cochlea  is  not  neceffary  to  the  communication  of  found  through 
the  atmofphere,  we  have  feen  from  the  examination  of  the  ear  of 
the  reptiles.  But  fince  we  fee  that  it  forms  part  of  the  labyrinth  in 
birds,  we  may  be  led  to  doubt  Mr.  Home’s  conclufion. 
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CHAP.  IV. 

OF  THE  HUMAN  EAR. 

The  anatomy  of  the  human  ear  will  naturally  be 
confidered  under  three  heads : the  external  ear ; the 
tympanum;  and  the  labyrinth.  The  outward  ear 
requires  no  definition.  From  the  outward  ear  there  is 
a cartilaginous  tube,  which  leads  into  the  tympanum. 
The  tympanum  is  the  cavity  within  which  is  placed 
that  mechanifm  of  bones  and  mufcles  which  encreafes 
the  ftrength  of  the  vibration,  and  conveys  it  inwards 
to  the  labyrinth.  The  labyrinth  is  the  general 
name  of  thofe  intricate  canals  which  contain  the  ex- 
panded nerve,  and  the  immediate  feat  of  the  organ. 


SECTION-  I. 


OF  THE  EXTERNAL  EAR. 

The  external  ear  is  formed  of  an  elaftic  car- 
tilage, covered  with  very  thin  integuments.  The 
apparently  irregular  furfaces  of  the  outer  ‘ ear  will  be 
found,  upon  examination,  to  be  fo  formed  that  the 
fmuofities  lead  gradually  into  each  other,  and  finally 
terminate  in  the  concha  or  immediate  opening  of  the 
tube  of  the  ear.  By  the  conftant  motion  of  the  ex- 
ternal ear  of  quadrupeds,  we  fee  its  importance  to  them, 

both 
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both  in  collecting  found,  and  in  judging  of  its  direction. 
In  moft  men,  the  motion  of  the  ear  is  loft,  but  fome 
nien  ftill  retain  it ; and  this  is  very  remarkable,  that 
when  the  more  internal  mechanifm  of  the  ear  is  injured, 
and  ceafes  to  ftrengthen  the  found  before  it  conveys  it 
inwards  to  the  labyrinth,  the  external  ear  refumes  the 
office  to  which  it  was  originally  adapted,  and  by  a de- 
gree of  motion  and  ereCtion,  affifts  the  hearing.  In 
Europeans,  the  outward  ear  is  in  a great  degree  flattened 
to  the  head  by  the  drefs ; but  in  Eaftern  nations,  and  in 
ancient  ftatues,  we  fee  the  ears  Hand  prominent,  and 
bear  a part  in  the  fymmetry  and  expreffion  of  the  whole 
head.  The  mufcles  moving  the  cartilages,  befides, 
being  intended  to  give  motion,  appear  to  have  a more 
eflential  ufe  in  giving  a due  tenfion  to  the  outward  ear. 
Thefe  cartilages  are  furrounded  with  their  peculiar 
pericondrium  j but  as  to  their  veflels  and  nerves,  it 
feems  very  fuperfluous  to  give  a minute  defcription  of 
them  here.  M 
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a.  The  helix.  It  is  the  outer  margin,  the  edge 
of  which  is  turned  over  and  forms  the  cavitas  inno- 
minata. 

bcd.  The  anthelix.  It  is  very  prominent ; of 
a triangular  fhape  5 and  within  the  outer  rim  ot 
margin. 

e.  The  scapha,  which  is  a depreffion  or  cavity  on 
the  anterior  part  of  the  anthelix. 

f.  The  TRAGUS. 

G..The  antitragus.  Thefe  are  the  two  prominent 
points  which  approach  each  other,  and  form  the  margin 
of  the  great  cavity  of  the  ear. 

l.  The  concha,  or  great  cavity  of  the  ear,  and 
which  is  the  trumpet-like  opening  of  the  meatus  audi- 
torius  externus.  The  few  pale-coloured  fibres  which 
are  found  on  the  cartilages,  are  fcarcely  to  be  recog- 
nized as  mufcles  *. 

The  lobe  of  the  ear,  or  that  part  which  hangs  down 
and  is  pierced  for  the  ear-ring  in  womSn  and  favages, 
confifts  of  fkin  and  cellular  fubftance  merely. 

The  meatus  auditorius  externus,  is  the  tube 
which  leads  into  the  tympanum.  This  tube  is  partly 
bony  and  partly  cartilaginous.  The  outer  portion  of 
the  tube  is  cartilaginous,  and  about  three  quarters  of 
an  inch  in  length,  and  is  divided  by  fiffures.  The  in- 
ternal part  of  the  tube  is  formed  in  the  bone,  as  we 
find  upon  turning  to  the  defcription  of  the  temporal 
bone. 

Glands  of  the  passage.  The  cuticle,  cover- 
ing the  infide  of  the  tube,  is  very  fine,  and  there  pro- 


* See  Valfalva  & Santorini. 
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jedt  from  it  many  fmall  hairs  which  dand  acrofs  the 
paifage.  Under  this  Ikin  there  is  a fet  of  fmall  glands, 
which  pour  their  fecretion  into  the  tube,  and  are  called 
the  glandule  CERUMENosiE  * **.  Thefe  glands, 
fecreting  the  wax  of  the  ear,  have  their  little  dudts 
opening  betwixt  the  roots  of  the  hairs  ; and  this  fecre- 
tion, with  the  hairs  which  Hand  acrofs  the  paffage, 
guards  the  internal  parts  of  the  ear  from  infedts.  The 
whole  paffage,  confiding  of  the  long  canal  of  the  tem- 
poral bone  and  the  cartilaginous  tube  placed  upon  it, 
has  an  oblique  direction.  It  firft  paffes  upward  and 
forward,  and  then  makes  a flight  curve  to  defcend  to 
the  membrane  of  the  tympanum. 

This  external  tube  of  the  ear,  being  of  the  nature 
of  a fecreting  furface,  and  expofed  to  the  air,  is  liable 
to  inflammation.  There  follows  a drynefs  of  the  paf- 
fages,  and  then  a more  fluid  fecretion.  If  the  inflam- 
mation of  the  tube  Ihould  extend  within  the  bones, 
then,  like  the  affections  of  all  parts  furrounded  with 
folid  bone,  the  pain  is  extreme  and  the  danger  con- 
fiderable  : there  is  not  only  fuppuration  in  the  tympa- 
num and  dedrudtion  of  the  membrana  tympani,  but 
the  difeafe  may  be  dill  further  communicated  internally. 
Hildanus  gives  us  an  obfervation  of  the  effedts  of  a 
ball  of  glafs  dropt  by  accident  into  the  ear,  in  which 

* “ Has  figuram  obtinent  variam : major  tamen  harum  pars  vel 
fi  ad  ovalem,  vel  ad  fphasricam  accedit  colore  tinguntur  flavo  ab 
“ humore  in  earum  folliculis  contento  qui  ob  afiiduam  fibrarum  car- 
“ nearum  reticularium  preffionem,  per  cutis  correfpondentia  fora- 

**  mina  in  meatus  auditorii  cavltatem  tranfmittitur.’,  Valfalva  de 
aure  humana,  p.  10, 
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the  inflammation  was  fo  extenfive,  and  the  pain  fo  ex- 
cruciating, that  the  whole  fide  of  the  head  and  even  the 
arms  and  leg  of  that  fide  were  affected,  in  confequence 
of  the  brain  partaking  of  the  inflammation.  Such 
things  as  peas  and  cherry-ftones  andjpins  are  very  apt 
to  be  put  into  the  ear  by  children ; and  awkard  at- 
tempts to  extract  the  foreign  body,  very  often  pufh  it 
further  in ; and  acrid  fluids  put  into  the  ear  to  kill  in- 
fers, have  forced  them  deeper,  with  fuch  an  increafe 
of  pain  as  has  thrown  the  patient  into  a condition  little 
fhort  of  delirium.  A defective  or  too  profufe  fecretion 
from  the  glands  of  the  tube,  will  caufe  a degree  of 
deafnefs : and  fometimes  the  wax  is  fo  indurated  as  to 
caufe  a very  obflinate  deafnefs  * . 

In  the  foetus,  the  concha  and  meatus  externus  are 
narrow,  and  there  is  fecreted  a thick  white  fluff,  which 
defends  the  membrane  of  the  tympanum  from  the 
contaft  of  the  waters  of  the  amnios.  This,  after, 
birth,  falls  out  in  pieces  along  with  the  fecretion  of 
the  wax  5 but,  in  fome  inflances,  it  has  remained  and 

* See  Valfalva,  p.  io.  “ Talis  funditalis  a duodecim  annis  affli- 
“ gentis  curatio.”  The  older  writers  treat  of  the  “ Auditus  1 xCio 
a fordibus  aurium  lapidefcentibus.”  See  Bonetus,  & Jul.  Cajfertus 
Placanlinus,  “ De  auditus  organo,”  lib.  I.  cap.  20.  p.  90.  There  is 
alfo  mention  made  of  an  adventitious  membrane,  doling  up  the  paf- 
fage  and  ftretched  above  the  membrana  tympani.  This  is  produced 
by  a foul  fecretion,  and  refembles  that  which  fluffs  up  the  palfage 
in  the  foetus.  See  Fabricius  de  Chirurg.  operat.  cap.  de  aOr. 
Chirurg.  Veslingius  Anat.  cap.  16.  See  Experiments  on  the 
folvents  of  the  Ear-wax,  by  Dr.  Haygarth,  Med.  Obf.  and  Inquiries, 
vol.  iv.  p.  198.  He  gives  the  preference  to  warm  water  over  every 
other  folvent. 

O 
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become  very  hard.  The  deafnefs  from  birth,  caufed 
by  this  accident,  is  often  thought  to  depend  upon  an. 
organic  defeat,  and  fo  is  negle&ed. 


SECTION  II. 


OF  THE  TYMPANUM  OR  MIDDLE  CAVITY  OF  THE 
EAR,  AND  ITS  DISEASES. 


THE  ANATOMY  OF  THE  TYMPANUM. 

In  the  foetus,  the  cavity  of  the  tympanum  is  fuper- 
ficial,  compared  with  that  of  the  adult ; for  what  forms 
a tube  in  the  latter,  is  in  the  former  merely  a ring, 
which  is  attached  to  the  fquamous  portion  of  the  tem- 
poral bone  * : upon  this  circular  bone  the  membrane 
of  the  tympanum  is  extended. 

The  cavity  of  the  tympanum  Is  very  irregular  $ in- 
termediate betwixt  the  membrane  which  is  extended 
acrofs  the  bottom  of  the  external  tube  and  the  labryinth 
or  internal  ear.  It  contains  no  fluid,  as  the  labyrinth 
does ; but  is  really  a cavity,  having  a communication 
with  the  external  air  through  a tube  which  leads  into 
the  fauces.  The  tympanum  communicates  alfo  back- 
wards with  the  cells  of  the  maftoid  procefsf.  The 

* See  plate  8.  fig.  3. 

f When  Valfalva,  in  a cafe  of  ulceration  and  caries  on  the  maf- 
toid procefs,  threw  in  his  injections,  he  found  them  flowing  out  by 
the  mouth : viz.  by  the  euftachean  tube  through  the  tympanum. 
See  Val.  de  aure  humana,  p.  89, 
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inner  extremity  of  the  meatus  externus  forms  a circle 
which  is  pretty  regular,  and  upon  which  the  mem- 
brane of  the  tympanum  is  extended.  That  part  of  the 
cavity  of  the  tympanum  which  is  oppofite  to  the  ter- 
mination of  the  meatus  externus,  is  very  irregular. 
It  has  in  it  the  foramen  rotundum  and  the  foramen 
ovale ; and  betwixt  thefe,  there  is  an  irregular  honey 
tuberofity  from  which  there  ftretch  back  fome  exceed- 
ingly fmall  fpiculae  of  bone,  which  conned:  themfelves 
with  the  margin  of  the  irregular  cavity  of  the  maftoid 
procefs. 

The  foramen  ovale  # is  in  the  bottom  of  a deep 
finus ; it  is  not  ftridly  of  an  oval  form,  but  has  its 
lower  fide  ftraight,  while  the  upper  margin  has  the 
oval  curve.  This  opening  leads  into  the  veftibule  or 
central  cavity  of  the  labyrinth. 

The  foramen  rotundum  is  more  irregular  than 
the  oval  hole.  It  does  not  look  diredly  forward,  like 
it,  but  enters  on  the  fide  of  an  irregular  projection  : 
it  does  not  lead  into  the  veftibule,  but  into  one  of  the 
fcalae  of  the  cochlea.  In  the  recent  ftate  of  the  parts, 
the  periofteum  covering  the  furface  of  the  cavity  of  the 
tympanum,  takes  away  much  of  its  irregularity.  Where 
the  tympanum  leads  backward  into  the  cellule 
mastoidea,  this  periofteum  is  alfo  continued. 

The  eustachean  tube|  extends  forward  from 
the  cavity  of  the  tympanum,  and  opens  behind  the 

palate  J.  In  the  dry  bones,  the  euftachean  tube  is 

M 

* Feneftra  ovalis. 

•j*  Iter  a palato  ad  aurem. 

J By  fome  older  writers,  the  euftachean  tube  is  called  aqueduft, 
becaufe  they  conceived  that  tumors  were  evacuated  from  the  tym- 
panum by  this  paflage. 

Vol.  in.  E e 
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more  like  an  accidental  fiflfure,  than  a regular  paffage, 
effential  to  the  ceconomy  of  the  ear.  It  appears  thus 
irregular  in  the  bones  from  the  tube  being  towards  the 
back  of  the  nofe,  compofed  of  membrane  and  carti- 
lage ; as  the  tube  approaches  the  opening  behind  the 
palate,  it  widens  into  a trumpet  drape  ; and  the  foft 
extremity  of  the  tube  is  governed  by  mufcular  fibres. 

There  can  be  no  doubt  that  the  euftachean  tube  is 
defigned  for  admitting  the  free  accefs  of  air  into  the 
cavity  of  the  tympanum,  that,  by  preferving  a due 
balance  betwixt  the  atmofphere  and  the  air  contained 
within  the  ear,  the  motion  of  the  membrane  of  the 
tympanum  may  be  free.  This,  at  leaf!;,  we  know, 
that,  when  the  extremity  of  the  eurtachean  tube  is 
clofed,  we  fuffer  a temporary  deafnefs,  which  can  be 
accounted  for  only  by  the  confined  air  wanting  a due 
degree  of  elafiicity  to  allow  the  vibration  of  the  mem- 
brane of  the  tympanum.  I conceive  it  to  be  neceflary, 
that  the  air  in  the  tympanum  be  changed  oecafionallyr 
which  is,  perhaps,  accomplifhed  by  fome  a&ions  of 
the  throat  and  fauces  forcing  a new  body  of  air  into* 
the  euflachean  tube.  The  extremity  of  the  euflachean. 
tube,  next  to  the  throat,  may  be  temporarily  ob- 
flrufled  by  the  cynanche  tonfillaris,  which  is  frequently 
attended  with  pain,  firetching  from  the  throat  to  the 
ear  ^ or  it  may  be  clofed  by  inflammation  and  adhefioa 
of  its  mouth,  by  adhefion  of  the  foft  palate  to  the 
back  of  the  fauces,  by  polypus  in  the  nofe,  reaching 
down  into  the  fauces  and  compreffing  it  *. 

OF 

* The  following  cafe  is  from  Valfalva  ; — c<  Quidam  p'<  beius 
»«  ulca.-  gerebat  fupra  uvukro  in  lirriftra  parte,  quod  quidem  earn, 

“ quant 
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OF  THE  MEMBRANA  TYMPANI. 

The  membrane  of  the  tympanum  is  extended  over 
the  circular  opening  of  the  bottom  of  the  meatus  ex - 
ternus.  It  has  a little  of  an  oval  fhape,  and  lies  over 
fomewhat  obliquely,  fo  that  its  lower  margin  is  further 
inward  than  the  upper.  Its  ufe  is,  to  convey  the  vi- 
brations  or  ofcillation  of  the  atmofphere,  collected  by 
the  outer  ear,  inwards  to  the  chain  of  bones  in  the 
tympanum.  Although  this  membrane  be  tenfe,  it  is 
not  ftretched  uniformly  like  the  parchment  of  a drum, 
but  is  drawn  into  a funnel-like  fhape  by  the  adhefion 
of  the  long  procefs  of  the  malleus  to  its  centre.  It 
confifls  of  two  layers  of  membrane,  and  has,  naturally, 
no  perforation  in  it ; and  the  experiments  of  air  and 
the  fmoke  of  tobacco  fent  from  the  mouth  through  the 
ear,  fucceed  only  in  thofe  who  have  had  the  membrane 
of  the  tympanum  partially  ruptured  or  eroded  by  ulcera- 
tion.  This  membrane  is  tranfparent ; and  when  we 
look  into  the  tube  of  the  ear,  and  diredt  a ft rong  light 
into  it,  we  obferve  it  to  be  of  a fhining  tendinous 
appearance. 

The  inner  lamina  of  the  membrana  tympani  is  very 
vafcular.  It  has,  indeed,  been  faid,  to  refemble  the 
iris,  both  in  its  profufton  of  veffels,  and  in  the  manner 


“ quam  invaferat,  partem  exeferat  atque  abftulerat  fic,  ut  ulceris 
“ cavitas  cam  extremo  finiftrse  tubas  orificio  communicaret.  lo-itur 

O 

“ quoties  homo  mollem  turundam  reniediis  imbutam  in  ulceris 
“ cavitatem  intrudebat ; toties  illico  finiftra  aure  evadebat  furdus, 
“ talifque  permanebat  toto  ex  tempore  quo  turunda  in  ulcere  relin- 
“ quebatur  p,  90. 
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of  their  diftribution  This  is  carrying  the  conceit 
of  their  analogy  too  far.  I have  obferved  an  artery  of 
a very  large  fize,  (compared  with  the  furface  to  be 
fupplied),  running  by  the  fide  of  the  long  procefs  or 
handle  of  the  malleus.  In  this  courfe,  it  is  giving  out 
fmall  branches ; and  when  the  trunk  arrives  at  the 
extreme  point  of  the  long  procefs  of  the  malleus,  it 
divides  into  two  confiderable  branches,  the  extreme 
fubdivifions  of  which  run  towards  the  margin  of  the 
membrane.  This  artery  is,  neverthelefs,  too  fmall  to 
require  us  particularly  to  avoid  it  in  the  puncturing  of 
the  membrane  for  deafnefs,  produced  by  obftru&ion 
of  the  euftachean  tube. 

The  opinions  regarding  the  mufcularity  of  the  mem- 
brane of  the  tympanum,  fhall  be  referved  until  we 
have  confidered  the  whole  mechanifm  of  the  parts  in 
the  tympanum. 

OF  THE  CHAIN  OF  BONES  IN  THE  TYMPANUM. 

The  vibrations  of  the  membrane  of  the  tympanum 
are  tranfmitted  to  the  foramen  ovale  by  four  moveable 
bones ; the  malleus,  incus,  os  orbiculare,  and  ftapes. 
Thefe  bones  are  named  from  their  fhape,  and  the 
names  alfd'c  in  conveying  an  idea  of  their  form.  They 
are  fo  united  by  articulation  and  fmall  ligaments,  as  to 
form  an  uninterrupted  chain  ; and,  while  they  tranfmit 
the  vibration,  their  mechanifm  is  fuch,  that  they 
lirengthen  the  impulfe.  They  have  alfo  fmall  mufcles 

* See  Mr.  Home’s  leflure  on  the  ftrudture  and  ufe  of  the  mem- 
brana  tympani.  Phil,  franfadt.  Part  I.  1800. 
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attached  to  them,  by  which  it  is  probable,  the  whole 
apparatus  has  a power  of  adapting  the  degree  of  tenfion 
to  the  force  of  the  impulfe  communicated  to  the  mem- 
brane of  the  tympanum.  1 conceive  that  they  encreafe 
the  power  of  the  ear  for  receiving  the  weaker  founds, 
and  are,  at  the  fame  time,  a guard  to  the  internal 
parts,  from  fuch  violent  frocks  as  might  injure  the 
nerve. 

How  neceffary  it  fometimes  is  to  damp  and  fuffo- 
eate,  in  fome  degree,  piercing  founds,  we  muft  all  be 
fenfible : and  in  thofe  who  are  habitually  expofed  to 
the  fudden  eruption  of  found,  the  fufceptibility  of  the 
nerve  is  injured,  and  they  become  very  deaf.  We 
have,  in  a late  publication,  an  example  of  this  in 
blackfmiths,  in  whom,  it  is  common  to  find  a degree 
of  deafnefs ; and  we  frequently  find  old  artillery-men 
quite  deaf,  from  the  long  practice  of  their  profeffion. 

The  malleus  * receives  its  name  from  a refem- 
blance  to  a hammer  or  mallet : it  is,  in  fome  degree, 
like  a bludgeon  ; the  great  head  Hands  obliquely  off 
from  the  body  of  the  bone,  (if  fuch  it  may  be  called), 
like  the  head  of  the  thigh-bone.  Anatomifts  can 
fcarcely  be  blamed,  if,  in  defcribing  the  proceffes  of 
this  bone,  they  forget  the  body.  I fhould  confider  that 
part  as  the  body  of  the  bone  which  ftretches  down 
from  the  circular  margin  of  the  tympanum,  and  is  at- 
tached to  the  membrane,  or  what  we  fhould  confider 
as  the  handle  of  the  mallet.  This  part  of  the  bone 
flands  at  an  angle  with  the  head  and  neck ; tapers 
towards  the  extremity,  and  is  a little  curved  down 


* See  plate  9.  fig.  1.  a. 

E e 3 


towards 


410  OF  THE  HUMAN  EAR. 

towards  the  membrane.  From  the  larger  end  of  the 
body  of  the  bone  there  (lands  out  an  acute  procefs; 
and  from  the  neck  attaching  the  bulbous  head  to  the 
body  of  the  bone,  there  (lands  out  a very  (lender  pro- 
cefs,  which  is  often  broken  off.  The  great  head  of 
the  bone  does  not  form  a regular  ball  to  be  focketed  in 
the  body  of  the  incus ; there  are  irregularities  in  the 
contiguous  furfaces  of  both  the  bones. 

The  incus  * is  the  fecond  bone  of  the  chain ; it  re- 
ceives its  name  from  its  refemblance  to  the  blackfmiths 
anvil.  It  more  relembles  a tooth  with  two  roots.  On 
the  furface  of  the  body,  it  has  a depreffion  like  the 
furface  of  the  firft  molaris.  Into  this  depreffion  of  the 
incus  the  head  of  the  malleus  is  received.  The  (hotter 
of  the  two  proceffes,  and  the  body  of  the  bone  lie  on  the 
margin  of  the  circular  opening  of  the  tympanum  ; and 
the  acute  point  of  this  procefs  is  turned  back  into  the 
opening  of  the  maftoid  cells.  The  long  leg  or  procefs 
of  the  incus  hangs  dowm  free  into  the  tympanum  f, 
and  has  attached  to  its  point  the  os  orbiculare. 

The  os  orbiculare  is  like  a grain  of  fand,  and  is 
the  fmalleft  bone  of  the  body : it  is  a medium  of  ar- 
ticulation betwixt  the  incus  and  (lapes. 

The  stapes  + or  (lirrup  is  well  named,  for  it  has 
a very  clofe  refemblance  to  a flirrup-iron  ; the  little 
head  is  articulated  with  the  os  orbiculare  : the  arch  of 
the  bone  is  exaftlyiike  that  of  the  (lirrup-iron,  but 
elegantly  grooved  within,  fo  as  to  give  lightnefs  to  the 
bone.  The  bafe  anfwering  to  that  part  of  the  ftirrup- 

* Bee  plate  9.  fig.  1.  b.  f See  plate  4.  fig.  1.  d. 

$ See  plate  9.  fig..i* 
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iron  upon  which  the  foot  refts,  is  not  perforated,  nor 
is  it  of  a regular  form,  but  is  flat  on  one  fide,  corre- 
fponding  with  the  foramen-  ovale.  It  is  this  bafe  of  the 
bone  which  is  attached  to  the  membrane  ftretched  over 
the  foramen  ovale. 


CONNECTION  AND  MOTION  OF  THESE  BONES. 

The  malleus  hanging  on  that  part  which  wTe  have 
called  the  neck  of  the  bone,  has  the  long  handle  or 
body  of  the  bone  ftretched  down  upon  the  membrane 
of  the  tympanum.  It  is,  confequently,  deftined  to 
receive  the  ofcilations  of  that  membrane. 

The  head  of  the  malleus  is  fo  articulated  with  the 
incus,  that  the  degree  of  motion  communicated  to  that 
bone  is  much  encreafed. 


! •*. 


From  this  fcheme,  we  fee,  that  the  head  of  the 
malleus  is  fo  articulated  with  the  body  of  the  incus, 
that  the  centre  of  motion  of  the  incus  is  in  a line 
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drawn  through  the  centre  of  its  body,  and,  confer 
quently,  that  the  extremity  of  the  long  procefs,  to 
which  we  fee  the  os  orbiculare  and  (tapes  attached, 
moves  through  a greater  fpace  than  that  which  receives 
the  impulfe  of  the  head  of  the  malleus.  Thus,  a very 
fmall  degree  of  motion  communicated  by  the  head  of 
the  malleus  to  the  body  of  the  incus,  mult  be  greatly 
encreafed  in  the  extremity  of  the  long  procefs  of  the 
incus,  and,  confequently,  this  mechanifm  of  the  bones 
eiTentially  aflHts  in  giving  (trength  to  the  vibration 
which  is  tranfmitted  inward  to  the  feat  of  the  nerve. 

The  os  orbiculare  Hands  fimply  as  a link  of  commu- 
nication betwixt  the  extremity  of  the  incus  and  the 
upper  part  of  the  (tapes,  and  its  ufe  is  evidently  to 
promote  the  accurate  and  perpendicular  motion  of  this 
long  lever  of  the  incus  upon  the  head  of  the  (tapes : 
for,  if  this  bone  had  not  been  fo  placed,  the  motion  of 
the  long  lever  of  the  incus  mud  have  given  an  obliquity 
to  the  impulfe  upon  the  (tapes.  The  bafe  of  the  (tapes 
alrnoft  completely  (ills  up  the  foramen  ovale.  It  is 
feated  on  a membrane  which  is  (tretched  over  the 
foramen*.  The  (tapes,  then,  a£ts  like  a pifton  on  a 
membrane  of  much  lefs  circumference  than  that  of  the 
membrana  tympani.  From  all  which  confiderations, 
we  may  learn  how  much,  and  how  (trongly,  the  agi- 
tation of  .the  air  in  the  outer  canal  of  the  ear  is  en- 

* Valfalva  has  (he  following  obfervation  ; fee  page  24.  “ Olim 

“ namque  in  cr.jufdam  furdi  cadavere  furditatis  caufam  in  eo  fitam 
“ inveni  nempe  quod  indicata  membrana  in  fubftantiam  ofleam  in- 
“ durata,  unum  continuatum  os  conllituebat  cum  bafi  ftapedis  et 
“ margine  feneftrce  ovalis.” 
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created,  before  it  (trikes  -upon  the  fluids  of  the  la- 
byrinth. 


OF  THE  MUSCLES  WITHIN  THE  TYMPANUM  *. 

The  laxator  tympani  runs  in  a fiflure  of  the  tem- 
poral bone  on  the  outfide  of  the  euftachean  tube,  and 
is  inferted  into  the  long  procefs  of  the  malleus.  The 
tensor  tympani  f runs  alfo  by  the  fide  of  the 
euftachean  tube ; it  is  inferted  into  the  body  of  the 
malleus ; it  is  a long  and  (lender  mufcle.  The  exter- 
nal or  fuperior  j mufcle  of  the  malleus,  which  is  de- 
nied by  fome  anatomifts  to  be  of  the  nature  of  mufcle, 
comes  down  from  the  upper  part  of  the  tympanum, 
and  is  fixed  by  a fmall  tendon  to  the  neck  of  the 
malleus. 

The  stapedius  [|  is  the  fmalleft  mufcle,  and  is  at- 
tached to  the  fmalleft  bone.  It  has  a fmall  round 
flelhy  belly,  taking  its  origin  from  the  rough  fide  of 
the  tympanum,  and  is  inferted  by  a fmall  round  tendon 
into  the  head  of  the  (tapes. 

As  all  thefe  mufcles  are  inferted  either  into  the 
malleus  or  (tapes,  and  not  into  the  middle  bone,  it 
would  appear  that  their  operation  is  thiefly  upon  the 
membranes  of  the  tympanum,  and  of  the  foramen 
ovale,  through  the  medium  of  the  bone  immediately 
attached  to  them. 

* Mufculus  proceffus  minimi  mallei.  Valfalva. 

f Mufculus  proceffus  majoris  mallei. 

£ Mufculus  proceffus  minoris.  Valfalva. 

1|  This  mufcle  is  particularly  ftrong  in  the  horfe,  where  it  was 
firft  difcovered  by  Cafferius. 
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Mr.  Home,  in  the  Philofophical  Tranfactions  for 
i Soo,  afferts,  that  the  membrana  tympani  is  mufcular ; 
that  its  fibres  run  from  the  circumference  towards  the 
centre ; and  that  they  are  attached  to  the  malleus. 

But,  what  is  the  fuppofed  ufe  of  this  mufcular 
membrane  ? Mr.  Home  fays,  it  is  principally  by  means 
of  this  mufcle  that  accurate  perceptions  of  found  are 
communicated  to  the  internal  organ ; that  it  is  by 
means  of  this  mufcle  that  the  membrana  tympani  is 
enabled  to  vary  its  degree  of  tendon,  fo  as  to  receive 
the  vibrations  in  the  quick  fucceffion  in  which  they  are 
conveyed  to  it.  But  we  have  feen,  that  the  tendon 
and  relaxation  of  the  membrana  tympani  is  already 
lufficiently  provided ; for  44  the  malleus  has  three 
44  mufcles  by  which  it  is  moved  ; one  of  them  is  called 
44  the  tenfor,  from  its  pulling  the  malleus  inward  and 
44  tightening  the  membrane  of  the  tympanum ; the 
44  other  two  aft  in  an  oppodte  direftion,  and  relax  the 
44  membrane  We  fhould  naturally  fuppofe  this 
to  be  fufHcient ; but,  according  to  Mr.  Home,  thefe 
mufcles  aft  only  to  bring  the  membrane  into  fuch  a 
degree  of  tendon,  as  to  enable  the  minuter  changes  of 
the  mufcular  membrane  to  have  their  full  effeft ; and 
that  the  play  of  thefe  mufcles  gives  the  perception  of 
grave  and  acute  tones. 

But  the  more  favourite  idea  of  Mr.  Home  is,  that, 
upon  the  accurate  adjuftment  of  the  membrana  tym- 
pani, the  difference  between  a mudcal  ear,  and  one 
which  is  too  imperfeft  to  diftinguifh  the  different 
notes  in  mudc,  depends ; that  this  judgment  or  taffe 

* Mr.  Home’s  Lecture. 
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is  owing  to  the  greater  or  lefs  degree  -of  nicety  with 
which  the  mufcles  of  the  malleus  render  the  mufcular 
membrane  capable  of  being  truly  adjufted  ; if  the 
tenfion  be  perfect,  all  the  vibrations  produced  by  the 
adtion  of  the  radiated  mufcle  will  be  equally  correct, 
and  the  ear  truly  mufical. 

Mr.  Home  proceeds  upon  the  idea,  that  the  mem- 
brane of  the  tympanum  is  like  a mufical  inftrument, 
or,  as  he  expreffes  himfelf,  like  a monochord ; but  he 
is  fundamentally  wrong  in  fuppofmg,  that  it  requires 
a more  delicate  organ  to  be  perceptible  of  mufical  tones 
than  of  articulate  founds  or  language. 

In  the  firft  place,  we  may  require  an  explanation  of 
the  ufe  of  that  mufcle  which  is  inferted  into  the  Rapes. 
This  ftapedius  mufcle  would  feem  to  have  the  fame 
ufe,  and  to  affedt  that  bone  in  the  fame  manner,  in 
which  the  mufcles  of  the  malleus  affedt  it.  Surely 
Mr.  Home  will  not  go  fo  far  as  to  fay,  that  the  mem- 
brana  feneflrae  ovalis  is  alfo  mufcular.  It  may  be 
further  worthy  of  attention,  in  confidering  this  fubjedt, 
that  whatever  affedts  the  membrane  of  the  tympanum, 
affedts,  alfo,  the  membrane  of  the  veftibule ; that,  if 
the  one  be  relaxed,  the  other  is  rendered  tenfe,  front 
the  clofe  connedtion  that  exifts  between  them  through 
the  chain  of  bones. 

In  the  paper  already  quoted,  the  following  cafe  is 
given,  as  illuftrating  the  manner  in  which  the  lofs 
of  the  natural  adtion  of  the  mufcles  affedls  the  ear,  in 
regard  to  its  capacity  for  mufic.  A gentleman,  thirty- 
three  years  of  age,  who  poffeffed  a very  corredt  ear, 
fo  as  to  be  capable  of  fmging  in  concert,  though  he 
had  never  learned  mufic,  was  fuddenly  feized  with  a 
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giddinefs  in  the  head,  and  a flight  degree  of  numb- 
nefs  in  the  right  fide  and  arm.  Thefe  feelings  went 
off  in  a few  hours,  but  on  the  third  day  returned  ; 
and  for  feveral  weeks  he  had  returns  of  the  fame  fen- 
fations.  It  was  foon  difcovered  that  he  had  loll  his 
mufical  ear ; he  could  neither  fing  a note  in  tune,  nor 
in  the  fmallefl  degree  perceive  harmony  in  the  per- 
formance of  others.  For  fome  time,  he  himfelf 
thought  he  had  become  a little  deaf,  but  his  medical 
attendant  was  not  fenfible  of  this  in  converfation. 
Upon  going  into  the  country,  he  derived  great  benefit 
from  exercife  and  fea-bathing. 

In  this  cafe,  continues  Mr.  Home,  there  appeared 
to  be  fome  affection  of  the  brain,  which  had  diminifhed 
the  action  of  the  tenfor  mufcles  of  the  membrana  tym- 
pani,  through  the  medium  of  the  nerve  which  regu- 
lates their  actions ; this  gradually  went  off,  and  they 
recovered  their  adtion. 

Another  cafe  is  given  of  a young  lady  who  was 
feized  with  a phrenzy  which  lafled  feveral  years, 
when,  from  being  without  a mufical  ear,  fhe  came  to 
fing  with  tolerable  corredtnefs,  to  the  aflonifhment  of 
her  friends. 

Now,  to  me,  the  fymptoms  of  both  cafes  argue  an 
affection  of  the  brain,  and  of  the  nerves.  It  is  more 
probable  that  the  delicate  auditory  nerve  fhould  be 
affedted  in  fuch  a difeafe,  than  that  the  portio  dura 
fhould  alone  be  affedted. 

We  now  proceed  to  put  the  incorredtnefs  of  this 
reafoning  concerning  the  mufcular  power  of  the  mem- 
brane of  the  tympanum,  in  a more  particular  point  of 
view.  Mr.  Cooper  was  led  to  pay  particular  attention 
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to  the  aftion  of  the  membrane  of  the  tympanum,  from 
being  confuked  in  a cafe  where  the  membrane  was 
loft  with  little  injury  to  the  function  of  the  organ  *. 
He  found,  that,  inftead  of  the  total  annihilation  of  the 
powers  of  the  organ,  the  gentleman  was  capable  of 
hearing  whatever  was  faid  in  company,  although  the 
membrane  of  both  ears  was  deftroyed.  He  could 
even  hear  better  in  the  ear  in  which  no  traces  of  the 

* Cafe.  This  gentleman  had  been  attacked  at  the  age  of  ten 
years,  with  an  inflammation  and  fuppuration  in  his  left  ear,  which 
continued  difcharging  matter  for  feveral  weeks : in  the  fpace  of 
about  twelve  months  after  the  firft  attack,  fymptoms  of  a fimilar 
kind  took  place  in  the  right  ear,  from  which  matter  iflued  for  a 
conflderable  time.  The  difeharge,  in  each  inftance,  was  thin,  and 
extremely  offenfive  to  the  fmell  ; and  in  the  matter,  bones,  or  pieces 
of  bones,  were  obfervable.  The  immediate  confequence  of  thefe  at- 
tacks was  a total  deafnefs,  which  continued  for  three  months;  the 
hearing  then  began  to  return ; and,  in  about  ten  months  from  the 
laft  attack,  was  reftored  to  the  ftate  in  which  it  at  prefent  remains. 
Having  filled  his  mouth  with  air,  he  clofed  the  noflrils,  and  con- 
trafted  the  cheeks ; the  air  thus  comprefied,  was  heard  to  riifh 
through  the  meatus  auditorius  with  a whiftling  noife,  and  the  hair 
hanging  from  the  temples  became  agitated  by  the  current  of  air 
which  iflued  from  the  ear.  When  a candle  was  applied,  the  flame 
was  agitated  in  a fimilar  manner. 

Mr.  Cooper  than  palled  a probe  into  each  ear,  and  he  thought 
the  membrane  on  the  left  fide  was  entirely  deftroyed,  fince  the  probe 
ftruck  againft  the  petrous  portion  of  the  temporal  bone.  The  fpace 
ufually  occupied  by  the  membrana  tympani,  was  found  to  be  an 
aperture  without  one  trace  of  membrane  remaining.  On  the  right 
fide,  alfo,  a probe  could  be  pafied  into  the  cavity  of  the  tympanum  ; 
but  here,  by  conducing  it  along  the  tides  of  the  meatus,  fome 
remains  of  the  circumference  of  the  membrane  could  be  difeovered, 
with  a circular  opening  in  the  centre,  about  the  fourth  of  an  inch  in 
diameter.  SeeTranf.  Roy.  Soc.  for  1800,  Part  I.  p.  151. 
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membrane  remained.  This  gentleman  was  only  in  a 
fmall  degree  deaf  from  the  lofs  of  the  membrane ; but 
his  ear  remained  nicely  fufceptible  of  mufical  tones, 
“ for  he  played  well  on  the  flute,  and  had  frequently 
ec  borne  a part  in  a concert ; and  he  fung  with  much 

tafte,  and  perfectly  in  tune.”  This  cafe  puts  afide, 
at  once,  that  theory  which  fuppofes  the  mufical  ear  to 
depend  on  the  minute  play  of  the  mufcles  of  the  tym- 
panum. 

It  appears,  then,  that  the  membrane  of  the  tym- 
panum may  be  deftroyed,  that  the  bones  may  be 
waflied  out  by  matter  formed  in  the  tympanum,  and 
Hill  the  patient  retain  the  ufe  of  the  organ.  But  this 
is  only  while  the  ftapes  retains  its  place ; for,  if  this 
bone  be  alfo  deftroyed,  the  membrane  of  the  foramen 
ovale  will  be  deftroyed,  and  the  fluids  of  the  labyrinth 
be  allowed  to  flow  out,  or  be  otherwife  loft.  We  fee, 
that,  if  the  chain  of  bones,  and  only  a part  of  the 
membrana  tympani  be  left,  ftill  this  fhred  of  mem- 
brane, if  it  be  not  detached  from  the  handle  of  the 
malleus,  will  vibrate  in  the  air,  and  communicate  thofe 
vibrations  through  the  other  bones  to  the  veftibule. 
We  fee,  alfo,  that  though  the  bones  only  remain,  and 
though  they  be  detached  from  the  membrane  of  the 
tympanum,  the  found  will  ftill  be  communicated. 
We  fee,  that  a rupture  of  the  membrane  will  not  deftroy 
the  organization  fo  far  as  to  prevent  the  hearing,  unlefs 
there  follow  clots  of  blood  or  inflammation,  fuppura- 
tion,  or  fungus.  When  Mr.  Cooper  found  that  the 
membrana  tympani  could  be  torn  without  injuring  the 
organ,  he  did  not  ftop  fliort  in  his  inveftigation : but 
as  he  found,  by  daily  experience,  that  obftrudion  of 
5 lhe 
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the  euftachean  tube  caufed  deafnefs,  he  thought  of 
puncturing  the  membrana  tympani,  as  a cure  for  that 
kind  of  deafnefs.  He  expeCled,  by  this  operation,  to 
give  elafticity  to  the  confined  air.  Accordingly,  by 
punCturing  the  membrane  of  the  tympanum  with  a 
fmall  trocar,  he  found,  with  much  fatisfaCtion,  that 
the  hearing  was  inftantly  reftored  *. 

Valfalva  made  a good  diftinCtion,  when  he  faid,  that 
the  membrane  of  the  tympanum  was  not  abfolutely 
necefiary  to  hearing,  but  only,  to  perfe0;  hearing. 
We  have,  in  this  faCt,  the  explanation  of  the  follow- 
ing circumftance,  amongft  many  others : cc  In  naturali 
“■  furditate  a conformadonis  vitio  inter  tandum  iftud 
experimentum,  (viz.  an  officuli  et  membrana  tym- 
“ pani  aliquis  fit  ulus  auditum),  quod  inopinato  et 
feliciter  fuccefiit  cuidam,  qui  intrufo  auri  fcalpio  in 
“ aurem  profundiffime  aifrupit  tympanum,  fregitque 
“ officula  et  audivit.”  Biolanus  Encherid.  Anat.  lib.  4. 
c.  4.  See  alfo  Bonetus  de  Aurium  Ajfedl.  Obferv.  IV. 
Willis  alfo  knew,  that  the  defiruCtion  of  the  membrana* 
tympani  did  not  deprive  the  perfon  of  hearing.  Vid. 
ds  Anima  Brut  or  urn. 

* 

§ 2.  OF  THE  DISEASES  OF  THE  TYMPANUM. 

Valfalva  denied  the  exiftence  of  periofteum  to  thefe 
bones  of  the  tympanum*  while  he  allowed  that  they 


* I am  only  afraid  that  Tuch  punftures  will  not  continne  open,  as 
in  Valfalvas  experiments  they  healed  up  very  foon.  But,  when 
there  is  no  other  ingrefs  and  efcape  to  the  air  in  the  tympanum,  but 
through  the  punctured,  hole,  it  may  tend  to  keep  it  open. 
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had  minute  velfels  diftributed  on  their  furfaces : but 
thefe  veffels  he  fuppofed  to  creep  along  the  naked 
bone  independently  of  any  membrane.  This,  how- 
ever, is  contrary  to  all  analogy.  Thefe  bones,  as  well 
as  the  Cavity  of  the  tympanum,  are  covered  with  a 
very  fine  membrane  or  periofteum,  which,  after  a 
minute  injection,  is  feen  covered  with  many  fmall  and 
diftinfl  veffels,  as  well  as  with  intermediate  extravaf- 
cular  effufions  of  the  injeftion,  as  happens  in  inje&ing 
in  other  membranes. 

When  the  tympanum  becomes  difeafed,  there  is 
fetid  matter  colledled,  the  membrane  of  the  tympanum 
fuffers,  and  the  fmall  bones  are  fometimes  difcharged. 
In  fuch  a cafe,  we  have  little  farther  to  do  than,  by 
injections,  to  prevent  the  matter  from  accumulating. 
But,  let  us  not  confound  this  ferious  caufe  of  deafnefs 
with  the  fighter  fuppurations  in  the  outer  paffage  of 
the  tube : although  fuch  fuppurations  in  the  tube  of  the 
ear  are  apt,  when  negle&ed,  to  deflroy  the  membrane 
of  the  drum  or  tympanum,  and  to  fpread  difeafe  to 
thefe  internal  parts. 

Authors  make  a difplay  of  the  difeafes  of  the  mem- 
brane of  the  tympanum  under  the  titles  relaxatio, 
tenfio,  nimia,  induratio,  and  diruptio  tympani  *.  We  ■ 
have  feen  how  little  rupture  of  the  membrane  affeCts 
the  hearing,  and  may  thence  conclude,  that  thefe  fan- 
taftic  imaginings  about  tenfion  and  relaxation  of  the 
membrane  deferve  little  notice.  The  idea  of  relaxa- 
tion of  the  membrane  of  the  tympanum,  I have  no 
doubt,  has  arifen  from  the  effect  of  cold  and  moift 

# See  Du  Verney  de  Organo  Auditus,  p.  41. 
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weather  in  injuring  the  hearing  ; but  deafnefs  from 
this  caufe  is  not 'produced  by  relaxation  of  the  mem- 
brane of  the  tympanum,  but  by  fwelling  of  the  mouth 
of  the  euftachean  tube  *. 

Induration  of  the  membrane  is  lefs  of  an  imaginary 
difeafe,  fince  there  are  inflances  of  the  membrane  be- 
coming thickened  by  inflammation,  or  cartilaginous, 
or  offeous.  The  membrana  tympani  has  been  found 
to  adhere  to  the  extremity  of  the  incus  f.  Indepen- 
dently of  the  want  of  elafcicity,  which  fuch  an  adhe- 
fion  muft  produce,  the  mechanical  effedts,  the  vibra- 
tion of  the  bones,  is  prevented,  and  a degree  of  deaf- 
nefs is  inevitable. 

Fungous  or  polypous  excrefcences  from  the  glands 
in  the  outer  paffage  of  the  ear,  prefs  back  and  deflroy 
the  membrane  of  the  tympanum.  In  the  cure  of  thefe 
by  the  knife,  cauftic,  or  ligature,  there  is  much  dan- 
ger of  injuring  the  membrane.  Fungous  tumors 
projedt  from  the  membrane  itfelf.  A ftroke  upon  the 
head  will  caufe  bleeding  from  the  ear.  This'  is  often 
a fign  of  concuffion  of  the  brain  ; that  is  to  fay,  a 
ihock  fo  fevere  as  to  rupture  the  membrane  of  the 

* “ Relaxatio  fit  ab  humore  fuperfluo  qui  membranam  hanc 
“ humeflat  et  fymptoma  hoc  communiter  cum  obftruftione  mea- 
“ tus  ex  tumore  glandularum  conjundfum  eft,  de  qua  jam  fupra 
“ diftum  eft  : multum  autem  facit  ad  difficultatem  audiendi  in  per- 
“ fonis  qua:  defluxionibus  catarrhofis  obnoxiae  funt  et  per  eandem 
“ rationem  auftri  nebulae  et  aer  pluvius  auditum  minuunt  ut  experiri 
“ quotidie  poflumus.”  Du  Verney  loc.  cit.  p.  41. 

f See  the  London  Philofophical  Traniadiions  for  1800,  Part  I. 
P-5- 
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tympanum,  will  molt  probably  injure  the  brain  *, 
after  bleeding  from  the  ear.  Sometimes  fuppuration 
follows  f ; and  blood  flowing  thus  from  the  membrane 
of  the  tympanum,  or  other  part  of  the  ear,  runs  back 
into  the  cavity  of  the  tympanum,  and,  filling  it  with 
coagulum,  caufes  deafnefs,  by  obftrudting  the  free 
motion  of  the  bones  and  membrane.  Mr.  Cooper,  in 
a cafe  of  this  kind,  punctured  the  membrane,  and, 
after  a difcharge  of  blood  which  continued  for  ten 
days,  the  hearing  was  gradually  reftored.  It  is  fup- 
pofed  by  that  gentleman,  that  the  blood  effufed  be- 
comes, in  fome  inftances,  organized,  fo  as  to  obliterate 
the  tympanum  caufing  permanent  deafnefs.  I think 
it  is  more  likely  that  the  blood  has,  in  fuch  cafes,  de- 
Itroyed  the  mechanifm  by  fuppuration. 

The  danger  in  fuppuration  and  caries  of  the  tympa- 
num is,  that  the  difeafe  may  penetrate  backward  into 
the  maftoid  cells  and  labyrinth,  or  into  the  brain  itfelf; 
for  inflammation  and  fuppuration  fo  confined  amongft 
the  deep  recedes  of  the  bone,  mult  give  great  .torture, 
and  be  apt  to  extend  the  mifchief  to  the  brain,  or 
throw  out  matter  on  the  infide  of  the  cranium,  the 
efledt  of  which  mult  be  mortal.  Such,  I think,  I have 
feen  to  be  nearly  the  effect  of  fuppuration  deep  in  the 
ear.  In  a man  who  had  been  deaf  for  many  years, 
and  who  was  killed  by  a fracture  of  the  fkull,  I found 
the  cells  ef  the  temporal  bones  filled  with  matter,  and 

* When  Valfalva  found  the  ventricle*  of  the  brain  full  of  blood, 
and  blood  alfo  in  the  tympanum,  he  fuppofed  that  the  blood  in  the 
latter  was  derived  from  the  brain  through  certain  foramina  which  he 
difcovered.  See  p.  30. 

f See  Valfulva,  p.  j6. 
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a thin  greenifh  fluid  lay  betwixt  the  temporal  bone  and 
dura  mater. 

Valfalva  gives  us  a cafe  of  injury  of  the  head,  in 
which  the  patient  was  relieved  while  the  difcharge  of 
pus  by  the  ear  was  free  ; but  he  died  when  it  was  en- 
tirely fuppreffed  *. 

But,  after  fuch  fuppuration  as  we  fhould  naturally 
think  muft  totally  deflroy  fo  delicate  an  organization, 
we  are  fometimes  agreeably  furprifed  with  a gradual 
recovery  of  the  funftion.  This  is  owing  to  the  nerve 
accommodating  itielf,  or  becoming  fenfible  to  a lefs 
forcible  impreflion,  and  by  the  ear  acquiring  new 
properties.  I already  mentioned,  that  the  deftruetion 
of  the  mechanifm  of  the  tympanum  arofe  fometimes 
from  fuppurations  beginning  in  the  outward  ear  ; and 
we  may  fuppofe  that  the  apparatus  within  the  tympa- 
num, when  partially  hurt,  is  fometimes  capable  of 
being,  in  fome  degree,  replaced  by  a natural  procefs  ; 
of  which,  the  following  cafe  from  Valfalva  is  a remark- 
able proof. 

“ I lately  examined  the  ears  of  a woman  whofe 
hearing  had  been  much  injured  by  an  ulcer  of  the 
tympanum  and  caries  of  the  fmall  bone.  I found  the 
ear  in  which  fhe  was  deaf  without  a rnembrana  tympani, 
and  the  (tapes  only  remaining  of  the  bones,  and  a 
fibrous  mafs,  like  an  excrefcenCe,  in  the  tympanum. 

* Valfalva,  p.  83.  See  alfo  a cafe  in  Bonetus  de  Aurium  Affect. 
Obferv.  I.,  and  Gul.  Ballonius  Epid.  et  Ephem.  lib.  2.  p.  270'. 
When  the  matter  was  fuppreffed,  there  came  pain  of  the  head,  and 
weight,  which  yielded  to  no  remedy  ; on  diffedtion,  there  was  found 
an  abfcefs  within  the  fkull.  In  Bonetus  loc.  cit.,  a cafe  is  related, 
in  which  an  ignorant  furgeon  compreffed  a fiftuious  ulcer  in  the  ear, 
and  fo  caufed  the  death  of  the  patient. 
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But,  in  the  tympanum  of  the  oppofite  ear,  I found  the 
membrana  tympani  almoft  entirely  eroded ; fo  that  the 
malleus  and  incus  were  uncovered,  and  diftincfly  feem 
I could  even  obferve,  that  the  long  procefs  of  the  incus,,. . 
which  fhould  be  articulated  with  the  head  of  the  (tapes, 
was  feparated  from  it : but  nature  had  curiouily  re- 
Itored  the  eroded  membrane.  Thus,  from  the  edge  of 
the  injured  membrane,  a new  membrana  tympani  was 
obliquely  flretched  acrofs  the  cavity  of  the  tympanum, 
fo  as  to  exclude  the  malleus  and  incus  from  that  cavity, 
but  including  the  head  of  the  llapes,  as  if  nature, 
finding  the  feparated  bones  no  longer  neceflary,  had 
attached  the  membrane  to  the  head  of  the  ftapes  *. 
We  have  already  remarked,  that,  when  the  organ  of 
one  fide  is  injured,  we  hear  fo  much  better  with  the 
other,  that  we  attend  only  to  the  fenfation  conveyed  by 
it,  and  negled  the  duller  fenfation.  The  confequence  of 
this,  is,  that  the  bad  ear  becomes  worfe.  It  is  much 
like  that  effed  which  takes  place  in  eyes  by  fquinting. 


SECTION  III. 


OF  THE  LABYRINTH. 

The  labyrinth  is  the  internal  ear  ; the  proper  feat5 
of  the  fenfe  of  hearing.  It  confiils  of  the  veftibule  or 
middle  cavity  ; of  the  femicircular  canals ; and  of  the 

* See  Valfalva  de  Aure  Humana  Tradt.  p.  79.  In  thofe  deaf 
from  birth,  it  has  been  twice  found  that  the  incus  was  wanting.  See 
Morietus  de  Aur.  AJJed..  Obferv.  IV, 
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cochlea.  It  has  its  name  from  thofe  cavities  and  tubes 
leading  into  each  other  in  fo  intricate  a manner,  as  to 
be  followed  out  with  much  difficulty. 

We  underhand  that  the  cavities  hitherto  defcribed  in 
the  human  ear  contain  air,  and  communicate  with 
the  atmofphere : but,  in  the  cavities  we  have  now  to 
defcribe,  the  nerve  is  expanded,  and  there  is,  in  con- 
tact with  it,  net  air,  but  an  aqueous  fluid.  In  treating 
of  this  divihon  of  our  fubjeci,  we  have,  fir  ft,  to  attend  to 
the  forms  of  the  cavities  , as  feen  when  feciions  are  made 
in  the  dry  bones  next  to  the  foft  parts  contained  in  thofe 
cavities ; and,  finally,  to  the  diftribulion  of  the  nerves. 
To  give  an  idea  of  the  exquifitely  delicate  and  complex 
ferufture  of  the  many  canals,  excavations,  openings, 
fulci  and  foveas,  of  the  b janes  ; of  the  tubuli,  faccu'i, 
and  partitions  of  the  membranes;  and,  laftly,  of  the 
foft  expanfions  of  the  nerves,  without  the  affiftance  of 
plates,  would  be  impoffible.  Albinus,  in  his  acade- 
mical annotations,  begins  very  formally  a chapter  on 
the  ear  ; but,  after  a few  words,  difmiffes  the  fubject, 
referring  merely  to  his  plates. 

The  vestibule,  or  central  cavity  of  the  labyrinth, 
is  of  an  oval  form,  and  about  a line  and  a half  in 
diameter  *.  It  has  two  remarkable  pits  or  hollows  in 
it,  and  has  numerous  foramina  opening  from  it  into 
the  neighbouring  cavities,  befides<  leffer  foramina  for 
tranfmitting  that  portion  of  the  nerve  which  is  diftri- 
buted  on  the  facs  contained  in  it.  One  depreffion  or 
fovea  is  in  the  back  and  lower  part  of  the  veftibule,  an» 
other  in  the  outer  and  fuperior  part  of  it  ; the  one  is 


* Du  Vcrney  GEuvres  Anatomiques, 
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circular,  the  other  femi-oval.  Morgagni,  and  other 
anatomifls,  examining  the  dry  bones,  fpeculated  on 
their  ufe  in  reverberating  the  found  in  the  cavity  ; but 
we  muff  not  regard  them  in  this  unnatural  ftate : on 
the  contrary,  they  contain  in  the  living  fubjedts  mem- 
branous facculi  filled  with  fluid,  and  have  the  nerve 
expanded  upon  them.  That  foramen  over  which  the 
flapes  is  placed,  and  which  is  called  the  foramen  ovale, 
tranfmits  the  vibration  into  the  veflibule.  For  the  fora- 
men ovale  opens  diredlly  into  the  veflibule,  and  through 
the  veflibule,  only,  does  the  vibration  of  the  bones  in 
the  tympanum  reach  the  other  parts  of  the  labyrinth. 

Semicircular  canals.  When  we  have  cut  into 
the  veflibule,  by  taking  away  that  portion  of  the  os 
petrofum  which  is  behind  the.  meatus  auditorius  inter- 
nus,  we  fee  five  circular  foramina : thefe  are  the  open- 
ings of  the  femicircular  canals.  There  are  three  femi- 
circular  canals  ; and  they  are  diftinguifhed  by  the 
terms,  the  fuperior  or  vertical,  the  pofterior  or  oblique, 
and  the  exterior  or  horizontal.  The  one  which,  in 
this  view,  is  neareft,  is  the  opening  common  to  the 
inner  ends  of  the  pofterior  and  fuperior  femicircular 
canals.  When  we  pafs  a briftle  into  this  common 
foramen,  and  direct  it  upward,  it  paffes  along  the  fu- 
perior femicircular  canal,  and  will  be  feen  to  defcend 
from  the  upper  part  or  roof  of  the  veflibule,  almoft 
perpendicularly  on  the  foramen  ovale,  which  is  open, 
and  immediately  oppofite.  If,  again,  we  pafs  a briftle 
into  the  foramen  which  is  near  the  bottom  of  the  ca- 
vity, (and  which  will  be  juft  upon  the  edge  of  the 
fradlure  that  has  laid  open  the  veflibule,  if  not  included 
in  it),  it  will  cc.me  out  by  the  opening  common  to  the 
9 fuperior 
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fuperior  and  posterior  femicircular  canal.  It  has  palled, 
then,  along  the  poflerior  canal.  The  two  openings  of 
the  exterior  or  horizontal  canal  are  upon  the  back  part 
of  the  veftibule ; and  the  canal  itfelf  takes  a circle 
which  brings  its  convexity  to  the  confines  of  the  maf- 
toid  cells.  Thefe  canals  are  formed  of  a very  hard 
brittle  bone,  their  caliber  is  fo  fmall  as  not  to  admit 
the  head  of  a common  pin  ; they  form  fomewhat  more 
than  a half  circle ; and  of  each  of  them,  one  of  the 
extremities  is  enlarged  like  the  ampulula  of  fillies. 
Valfaiva  imagined  that  the  enlarged  extremities  of  thefe 
tubes  were  trumpet-like,  to  concentrate  and  fit  engthen 
weak  founds.  We  fhall  find,  on  the  contrary,  that 
there  is  in  the  human  ear,  as  in  fifhes.,  a particular 
expanfion  of  the  nerve  in  thefe  extremities  of  the  tube, 
oppofed  to  the  circulatory  vibration  of  the  fluids  in  the 
canals. 

The  cochlea.  The  third  divifion  of  the  labyrinth 
is  the  cochlea.  It  is  fo  named  from  its  refembhiice 
to  the  fhell  of  a fnail,  or  from  the  manner  in  which 
its  fpiral  lamina  turn  round  a centre  like  a hanging 
flair.  It  has  been  minutely,  but  not  limply,  defcribed  ; 
and,  indeed,  there  can  be  nothing  more  difficult,  than 
to  defcribe  it  in  words. 

When  the  os  petrofum  is  cut  from  around  the  coch- 
lea, it  is  feen  to  be  of  a pyramidal  fliape,  and  to  con- 
fifl  of  a fcroll,  making  large  circles  at  the  bale,  and 
gradually  lefier  ones  towards  the  apex.  It  is  formed 
in  the  irtofl  anterior  part  of  the  petrous  bone,  and  has 
its  apex  turned  a little  downward  and  outward;  and 
the  bafe  is  oppofed  to  the  great  cul  de  fac  of  the  inter- 
nal meatus  auditorius. 
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The  fpiral  tube,  of  which  the  cochlea  is  compofed, 
forms  two  turns  and  a hajf  from  the  bafis  to  the  point ; 
and  it  confifts  of  the  fame  hard  and  brittle  matter  with 
the  femicircular  canals.  When  the  whole  cochlea  is 
cut  perpendicularly  in  the  dry  Hate  of  the  bones,  and 
when  the  membranes  have  fhrunk  away  or  fpoiled, 
the  Tides  of  the  fpiral  canal  appear  like  partitions,  and 
are,  indeed,  generally  defcribed  as  fuch.  In  confe- 
quence  of  the  fpiral  tube  of  the  cochlea  having  its  Tides 
cut  perpendicularly,  the  cochlea  appears  as  if  divided 
into  three  circular  compartments  or  fucceflive  ftages  ; 
but  there  is  really  no  fuch  divifion ; be.caufe  the  fpiral 
turnings  of  the  tube  lead  from  the  one  into  the  other. 

-7&. 
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What  gives  particular  intricacy  to  the  ftru&ure  of 
this  part  of  the  labyrinth,  is  the  lamina  spiralis. 
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This  fpiral  partition  runs  in  the  fpiral  tube  of  the  coch- 
lea, fo  as  to  divide  it  in  its  whole  length  ; and,  in  the 
frefh  Hate  of  the  parts,  this  lamina  of  bone  is  eked  out 
by  membrane,  fo  as  to  form  two  perfectly  diflindt 
tubes.  Thefe  tubes  are  the  scal^e  cochleae  ; they 
run  into  each  other  at  the  apex  of  the  cochlea  ; but  at 
the  bafe,  the  one  turns  into  the  veflibule,  and  the  other 
opens  into  the  tympanum  by  the  foramen  ro- 

TUNDUM. 

In  the  middle  of  the  cochlea  there  runs  down  a 
pillar,  which  is  the  centre  of  the  circumvolutions  of 
the  fcalse.  It  is  called  the  modiolus.  This  pillar  is  of 
a fpongy  flrudlure  ; and  through  it  the  nerves  are 
tranfmitted  to  the  lamina  fpiralis,  and  fides  of  the 
cochlea; 

The  modiolus  opens  towards  the  apex  of  the  cochlea 
like  a funnel ; and  when  we  take  away  the  outward 
Ihell  of  the  apex  of  the  cochlea,  which  is  called  the 
cupola,  we  look  into  this  expanfion  of  the  upper 
part  of  the  modiolus  as  into  a funnel ; it  is  therefore 
called  the  infundibulum.  The  infundibulum  is  that 
part  which,  in  a perpendicular  fedtion,  we  fhould  call 
the  upper  partition  *. 

The  fealse  or  divifions  of  the  fpiral  tube  of  the  coch- 
lea, have  a communication  at  their  fmaller  extremities 
in  the  infundibulum ; and  as,  again,  their  larger  ex- 
tremities do  not  open  into  the  fame  cavity,  but  one 
into  the  veflibule,  and  the  other  into  the  tympanum, 
the  vibrating  motion,  which  is  communicated  through 
the  cochlea,  mufl  pafs  either  from  the  tympanum  into 

* That  is  fuppofing  the  cochlea  to  reft  on  its  bafe. 
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the  foramen  rotundum,  circulate  round  the  modiolus 
by  the  fcala  tympani,  pafs  into  the  leffer  extremity  of 
the  fcala  veflibuli  in  the  infundibulum,  and  circulate 
through  it  towards  the  bafe  of  the  cochlea,  until  it 
pafs  into  the  veftibule  ; or  it  mud  pafs  from  the  fcala 
veflibuli  into  the  fcala  tympani.  The  firfl  is  the  opi- 
nion of  Scarpa  and  others.  But  I trufl  it  will  after- 
wards appear,  that  the  ofcillations  of  found  are  in  the 
firfl  place  conveyed  into  the  veftibule,  and  thence  cir- 
culate round  both  the  femicircular  canals  and  cochlea. 

In  the  dry  bones,  when  we  cut  into  the  cochlea, 
there  appears  a fpiral  tube,  as  I have  defcribed  ; with 
a partition  running  along  it,  and,  of  courfe,  taking 
the  fame  fpiral  turns  with  it  towards  the  apex.  This 
is  the  boney  part  of  the  lamina  fpiralis ; but,  as  the 
membrane  which  extends  from  its  circular  edge  quite 
acrofs  the  fpiral  tube  of  the  cochlea,  has  fhrunk  and 
fallen  away  in  the  dry  ftate  of  the  parts,  the  lamina 
fpiralis  is  like  a hanging  flair,  and  the  fcalse  are  not 
divided  into  diftindl  paffages.  In  this  bare  ftate  of  the. 
fhell  of  the  cochlea,  when  we  cut  away  the  cupola  or 
apex  of  the  cochlea,  and  look  down  upon  the  infun- 
dibulum, we  fee  the  extreme  point  of  the  lamina  fpi- 
ralis riftng  in  an  acute  hook-like  point. 

The  modiolus  or  central  pillar,  and  the  lamina 
fpiralis  which  encircles  it,  are  of  the  moft  exquifite 
and  delicate  ftru&ure ; for,  through  them  the  portion 
of  the  feventh  nerve  deftined  to  the  cochlea  is  convey- 
ed. To  fay  that  the  modiolus  is  formed  of  two  central 
bones,  is  faying  that  there  is  no  central  column  at 
all ; or,  that  the  modiolus  is  the  cavity  feen  in  the 
bottom  of  the  meatus  auditorius : and  to  affirm,  at  the 

fame 
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fame  time,  that  the  modiolus  is  a nucleus,  axis,  or 
central  pillar,  is  a contradidiion  in  terms. 

When  we  break  away  the  fhell  of  the  cochlea,  and 
break  off,  alfo,  the  fpiral  lamina,  we  find  the  little 
funnel-like  depreflion  in  the  bottom  of  the  meatus  in- 
ternus  reaching  but  a little  way  up  into  the  centre  of 
the  cochlea. — -We  find  this  depreflion  of  the  meatus 
auditorius  internus  perforated  with  innumerable  fmall 
holes  ; and  thefe  foramina  are  fo  placed  as  to  trace  a 
fpiral  line,  becaufe  they  give  paffage  to  the  nerves  go- 
ing to  the  fpiral  lamina,  and  muff  take  the  form  of  the 
diminifhing  gyrations  of  the  lamina  fpiralis.  In  the 
centre  of  thefe  lefler  foramina,  which  are  feen  in  the 
bottom  of  the  great  foramen  auditorium  internum, 
there  is  a hole  of  comparatively  a large  fize,  which 
paffes  up  through  the  middle  of  the  pillar.  The  mo- 
diolus is  formed  of  a loofe  fpongy  texture,  and  refem- 
bles  the  turns  of  a cork-fcrew ; and  this  fpiral  direc- 
tion is  a neceflary  confequence  of  the  lamina  fpiralis, 
being  a continuation  of  the  fpongy  or  cribriform  tex- 
ture of  the  modiolus. 

Internal  periosteum  of  the  labyrinth. 
We  find  that  the  veftibule,  the  femicircular  canals, 
and  cochlea,  befides  their  foft  contents,  which  we  have 
yet  to  defcribe,  have  their  proper  periofteum,  which, 
after  a minute  injedtion,  appears  vafcular ; and  this,  as  it 
has  appeared  to  me;  is  particularly  the  cafe  with  the 
lalt  mentioned  divifion  of  the  labyrinth.  I fee  very 
confiderable  veffels  diftributed  on  the  veftibule  ; par- 
ticularly, I fee  their  minute  ramifications  on  the  cir- 
cular fovea,  while  very  confiderable  branches  are  feen 
to  courfe  along  the  femicircular  canals.  In  the  cochlea, 
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I fee  diftinct  branches  of  veffels  rifmg  from  the  root  of 
the  lamina  fpiralis,  and  arching  on  the  fcalae,  to  the 
number  of  ten  in  the  circle  ; and,  after  a more  minute 
injection,  I have  found  the  olfeous  part  of  the  lamina 
fpiralis  tinged  red,  and  the  membranous  part  of  a 
deep  fcarlet  *. 

We  have  obferved  the  meatus  auditorius  in- 
ternus  to  be  a large  oval  foramen  in  the  pofferior 
furface  of  the  pars  petrofa  of  the  temporal  bone.  This 
tube  tranfmits  the  feventh  or  auditory  nerve.  It  is 
about  five  lines  in  diameter,  but  encreafes  as  it  paffes 
inward  ; and  appears  to  terminate  in  two  deep  fovea, 
which  are  divided  by  an  acute  fpine.  But  the  audff 
tory  foramen  only  appears  to  terminate  in  thefe  fovea, 
for  they  are  each  perforated  by  leffer  holes,  which  lead 
into  the  three  divifions  of  the  labyrinth,  whilft  a larger 
one  conveys  a portion  of  the  nerve,  through  the  cavi- 
ties of  the  temporal  bone  altogether,  and  out  upon  the 
fide  of  the  face.  This  larger  foramen  is  in  the  upper 
part  of  the  fuperior  and  leffer  fovea.  It  firft  afcends 
to  near  the  furface  of  the  petrous  part  of  the  temporal 
bonef,  and  then  defcends  and  turns  backward  and 
takes  a courfe  round  the  tympanum  above  the  foramen 
ovale ; and  clofe  by  the  pofferior  femicircular  canal. 
Its  termination  is  the  foramen  ftylo  maftoideum  J. 

*'  In  a preparation  before  me,  I fee  a confiderable  artery  derived 
from  the  bafilar  artery,  and  entering  the  meatus  auditorius  internus. 
From  this  trunk,  I conceive  that  mo  ft  of  thefe  arteries  which  I have 
defcribed,  are  derived. 

-{■  In  the  foetus,  it  becomes  here  fuperficial. 

$ This  the  aqueduft  of  Fallopius. 

Where 
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Where  this  canal  of  the  portio  dura  advances  towards 
the  fur  face  of  the  pars  petrofa,  it  is  joined  by  a very 
fmall  canal  which  extends  from  the  videan  hole  on 
the  fore  part  of  the  inclining  face  of  the  bone  : again, 
after  it  has  palled  the  tympanum,  it  is  joined  by  a 
fiiort  canal  which  receives  the  corda  tympani,  after  it 
has  palled  the  tympanum. 

The  other  foramen  which  is  in  the  upper  and  lefler 
fovea  of  the  meatus  internus,  is  rather  a cribriform 
plate,  as  it  is  a deep  pit  with  many  foramina  in  it. 
Thefe  lead  into  the  veltibule,  and  form  the  macula 
cribrosa  yestibuli  *.  In  the  inferior  and  larger 
fovea,  we  obferve  feveral  dark  fpots,  which,  when 
more  narrowly  examined,  are  alfo  diftinguilhed  to  be 
cribriform  plates,  or  collections  of  leifer  foramina.  We 
particularly  obferve  that  conical  cavity  which  is  per- 
forated with  many  little  pores  for  tranfmitting  the 
nerve  into  the  cochlea,  and  which  we  have  already 
mentioned.  From  the  form  which  thefe  foramina  take, 
this  is  named  the  tractus  spiralis  foraminoi.osus. 
Thefe  foramina,  after  palling  along  the  modiolus  coch- 
leae, turn  at  right  angles,  and  pafs  betwixt  the  plates 
of  the  lamina  fpiralis. 

Befides  the  tradtus  fpiralis  foraminolofus,  the  bottom 
of  the  larger  fovea  has  many  irregular  foramina,  which 
are  like  cancelli : for  very  delicate  fpeculae  of  bone 
hand  acrofs  fome  of  them.  There  is  a range  of  thefe 
foramina  which  ftretches  from  the  tractus  fpiralis. 
This  may  properly  be  called  the  tractus  calthra- 

* See  Scarpa,  Plate  VII.,  fig.  i,  m. 
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tus  rectus  # ; they  do  not  lead  into  the  veflibule, 
but  into  the  beginning  of  the  lamina  fpiralis,  where  it 
divides  the  two  fcalas  cochleae,  and  turns  the  orifice 
of  one  of  them,  (by  a beautiful  curve),  out  into  the 
tympanum. 

Nearer  to  the  ridge  which  divides  the  two  foveas  of 
the  meatus  internus,  there  is  a little  pit  which  has  alfo 
a cribriform  plate  (like  that  which  is  in  the  upper  fo- 
vea, and  is  called  macula  cribrofa)  ; oppofite  to  this 
point,  the  infide  of  the  veflibule  is  rough  and  fpongy  : 
it  tranfmits  a portion  of  the  nerve  to  the  facculus  in 
the  hemifpherical  finus  of  the  veflibule  f- 

. . I 

OF  THE  SOFT  PARTS  CONTAINED  IN  THE 
LABYRINTH. 

Within  the  veflibule,  femicircular  canals,  and  coch- 
lea, there  are  foft  membranes  independent  of  the  pe- 
riofleum.  Thefe  form  facculi  and  tubes  which  contain 
a fluid,  and  have  the  extreme  branches  of  the  portio 
mollis  diflributed  among  them.  Betwixt  the  foft  and 
organized  facculi  and  tubes,  and  the  periofleum  of 
the  offeous  labyrinth,  a watery  fluid  is  exuded. 

Sacculus  vestibuli.  The  hemifpherical  and 
femi-eliptical  foveas  which  we  have  defcribed  in  the  vefli- 
bule, contain,  or  at  leaft  receive  partially,  two  facculi. 
The  facculus  which  is  in  the  hemifpherical  cavity,  re- 
ceives the  mofl  convex  part  of  the  facculus  veftibuli. 
This  fac  is  diflended  with  a fluid,  and  is  pellucid,  and 

* Tracbas  fpiralis  foraminulofi  initium.  Scarpa, 
f Scarpa. 
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fills  the  greater  part  of  the  veftlbuie  ; for  only  a part 
of  it  is  received  into  the  fovea.  It  forms  a complete 
fac,  and  has  no  communication  with  the  other  foft 
parts  of  the  labyrinth,  though  lying  in  contaCt  with 
the  alveus  communis,  prefently  to  be  mentioned  ; and 
being  furrounded  with  an  aqueous  fluid,  it  mull  re- 
ceive the  impreffions  of  found  in  common  with  them. 

Alveus  communis  ductuum  semicircularum. 
This  facculus  lies  in  the  femi-eliptical  fovea  of  the  vef- 
tibule,  or,  like  the  other  facculus,  is  in  part  received 
into  it.  This  facculus  receives  the  extremities  of  the 
tubuli  membranacei  which  lie  in  the  femicircular  ca- 
nals ; it  is  a little  bag  common  to  them,  and  connect- 
ing them  altogether,  as  in  fifties : it  is  filled  with  fluid, 
and  is  fo  pellucid,  as  to  be  diftinguifhed  with  much  diffi- 
culty #.  Upon  prefling  the  common  fac,  or  the  am- 
pululse  of  the  femicircular  canals,  the  fluids  are  feen  to 
circulate  along  the  membranous  tubes  of  the  canals. 
Thefe  two  facculi  in  the  veftlbuie  lie  together,  and 
firmly  adhere,  but  do  not  communicate  ; yet,  (as  may 
be  eafily  imagined),  they  cannot  be  feparated  without 
tearing  the  partition. 

Tubuli  memeranacii.  The  tubuli  membranacii 
are  the  femicircular  tubes  which  pafs  along  the  ofleous 
femicircular  canals,  and  to  which  the  latter  are  fub- 
fervient,  merely  as  fupporting  them.  They  are  con- 
nected by  means  of  the  common  alveus  in  the  veftibule, 
and  form  a diftinCt  divifion  of  the  organ. 


* Proprio  hum  ore  turgldus  adeo  tranflucet  ut  ablongum  bullu- 
lam  aeream  mentiatur.  Scarpa,  p.  47, 
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It  was  believed  by  anatomifts  formerly,  that  the 
oflfeous  canals  had  the  pulp  of  the  nerve  expanded  on 
their  periofteum.  But  we  find,  on  the  contrary,  that 
the  membranous  tubuli  do  not  touch  the  bones,  but 
are  connedted  with  them  by  a tranfparent  cellular 
membrane -like  mucus.  Each  of  the  femicircular  mem- 
branous tubes  has  one  extremity  fwelled  out  into  an 
ampulla  of  an  oval  form,  anfwering  to  the  dilated  ex- 
tremity of  thofe  olfeous  tubes  which  we  have  already 
defcribed.  Thefe  ampullae  have  the  fame  ftrudture  and 
ufe  with  thofe  formerly  mentioned  in  defcribing  the  ear 
in  fillies.  When  the  central  belly  of  thefe  tubes  is 
pundtured,  both  the  ampullae  and  the  membranous 
canals  fall  flaccid. 

Befides  thofe  veffels  which  we  have  defcribed  running 
along  the  periofteum  of  the  cavities  of  the  labyrinth, 
veflels  alfo  play  upon  the  facculi  and  membranous 
tubes.  The  ampullae  of  the  tubes  are,  in  a particular 
manner,  fupplied  with  blood- veflels  *. 

In  the  cochlea  there  is  alfo  a pulpy  membrane, 
independent  of  the  periofteum  ; but  of  this  I can  fay 
nothing  from  my  own  difiection. 

* “ Caeterum  univerfum  hoc  canalifculorum  membraneorum 
« alveique  communis  machinamentum,  fanguiftris  vafis  inftruitur, 
“ quorum  craffiora,  circum  alveum  communern,  ferpeniino  inceffu, 
« ludunt ; crebra  et  confcrta  alia  ampulla  imprimis  recipiunt  ob 
“ quam  caufam  rubells  plerumque  funt  et  cruorc  veluti  fufFufa:.” 
Scarpa,  p.  47. 
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SECTION  IV. 

OF  THE  NERVE. 

As  the  feventh  pair  of  nerves  arifes  in  feveral  fafci- 
culi,  they  form  what  would  be  a flat  nerve,  were  it  not 
twilled  into  a cylindrical-  form,  adapted  to  the  fora- 
men auditorium  internum.  While  thefe  fafciculi  are 
wrapped  in  one  common  coat,  they  are  matted  to- 
gether. In  the  canal,  the  nerve  is  divided  nearly  into 
two  equal  parts'*  ; to  the  cochlea  and  to  the  veflibulum 
and  femicircular  canals.  Thofe  fafciculi,  which  are 
deflined  for  the  vellibule,  are  the  moll  confpicuous ; 
and  on  the  portion  deflined  for  the  ampullae  of  the 
fuperior  and  external  canal,  there  is  formed  a kind  of 
knot  or  ganglion. 

Before  the  auditory  nerves  pafs  through  the  minute 
foramina  in  the  bottom  of  the  meatus  auditorius,  they 
lay  aflde  their  coats  and  become  more  tender  and  of  a 
purer  white  colour ; and,  by  being  kill  further  fubdi- 
vided  by  the  minute  branching  and  divifions  of  the 
foramina,  they  cannot  be  followed,  but  finally  expand 
in  a white  pulpy-like  fubftance  on  the  facs  and  am- 
pullae. We  muft,  however,  recoiled  that  there  was 
a difference  to  be  obferved  in  the  apparent  texture  of 
thefe  expanded  nerves  in  the  lower  animals : we  may 
obferve  here,  alfo,  that  part  of  the  nerve  which  is  ex- 
panded on  the  common  belly  or  facculus  tubulorum, 

* Of  the  portio  dura  we  have  already  fpoken. 
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is  fpread  like  a fan  upon  the  outer  furface  of  the  fac, 
and  has  a beautiful  fibrous  texture ; but  upon  the 
infide  of  the  fac,  upon  which  it  is  finally  diftributed, 
it  lofes  the  fibrous  appearance.  We  muft  fuppofe  its 
final  diflribution  to  be  in  filaments  fo  extremely 
minute,  that  we  may  call  it  a pulp  j though  by  the 
term  it  muft  not  be  underftood  that  an  unorganized 
matter  is  meant. 

That  part  of  the  nerve  which  ftretches  to  the  am- 
pulla, immediately  divides  into  an  opaque  white 
mucous-like  expanfion.  Beyond  thefe  ampulla,  there 
has  been  no  expanfion  of  the  nerve  difcovered  in  the 
membranous  tubes. 

The  facculus  veftibuli  * is  fupplied  by  a portion  of 
the  nerve  which  perforates  the  macula  foraminulofa  in 
the  centre  of  the  offeous  excavation,  or  that  which 
receives  into  it  part  of  the  fac.  This  part  of  the  nerve 
is  expanded  in  a foft  mucous-like  white  matter  in  the 
bottom  and  fides  of  the  fac. 

A divifion  of  the  nerve,  as  we  have  already  ex- 
plained, paffes  from  the  meatus  auditorius  internus 
through  the  cribriform  bafe  of  the  modiolus  into  the 
cochlea.  Owing  to  the  circular  or  fpiral  form  of  the 
foramina  when  the  nerve  is  drawn  out  from  the 
meatus,  its  extremity  appears  as  if  it  had  taken  the 
imprefiion  of  thefe  foramina  from  the  extremities  of 
the  torn  nerves  preferving  the  fame  circular  form. 
Thefe  nerves,  paffing  along  the  modiolus  and  fcalas 
cochleae,  are  in  their  courfe  fubdivided  to  great  mi- 

* i.  e.  In  oppofition  to  the  facculus  tubulorum. 
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nutenefs.  Part  of  them  perforate  the  Tides  of  the 
modiolus,  whilft  others  pafs  along  betwixt  the  two 
plates  of  the  lamina  fpiralis,  and  out  by\  the  minute 
holes  in  the  plates  and  from  betwixt  their  edges. 
Laftly,  a central  filament  pafles  up  through  the  centre 
of  the  modiolus,  and  rifes  through  a cribriform  part 
into  the  infundibulum  to  fupply  the  infundibulum 
and  cupola. 

Where  the  nerves  pafs  along  the  lamina  fpiralis, 
their  delicate  fibres  are  matted  together  into  a net- 
work. According  to  the  obfervations  of  Dr.  Monro, 
they  are  quite  tranfparent  on  their  extremities. 
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CHAP.  V. 

OF  HEARING  IN  GENERAL. 

When  aerial  undulations  were,  by  the  experiments 
on  the  air  pump,  firft  proved  to  be  the  caufe  of  founds, 
philofophers  looked  no  further  to  the  ftru&ure  of  the 
ear  than  to  difcover  an  apparatus  adapted  to  the  re- 
ception of  fuch  vibrations.  When  they  obferved  the 
ftrufture  of  the  membrane  of  the  tympanum,  and  its 
admirable  capacity  for  receiving  thefe  motions  of  the 
atmofphere,  they  were  fatisfied,  without  confidering 
the  immediate  objects  of  fenfation.  In  the  fame  way, 
an  ignorant  perfon,  at  this  day,  would  reft  fatisfied 
with  the  fa£t  that  found  was  received  upon  the  drum 
of  the  ear.  But  after  fo  minutely  explaining  the 
anatomy  of  the  ear,  it  becomes  us  to  take  a general 
furvey  of  a ftrudture  the  moft  beautiful  which  the 
mind  can  contemplate.  We  cannot  fay  that  it  furpaffes 
in  beauty  the  ftrubture  of  other  parts  of  the  body  : 
but  the  parts  are  adapted  to  each  other,  in  a manner 
fo  fimple,  efficient,  and  perfect,  that  we  can  better  un- 
derhand and  appreciate  the  harmony  of  their  ftrudlure 
than  that  of  organs,  which  perform  their  functions 
by  qualities  and  actions  almoft  entirely  unintelligible 
to  us. 

We 
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We  fee  that  the  external  ear  colledls  the  vibrations 
of  found  as  it  moves  in  the  atmofphere  with  circular 
undulation  from  the  fonorous  body  : here  we  may  ob- 
ferve,  that  where  the  neceffities  of  animals  require 
them  to  be  better  provided  with  this  external  part  of 
the  organ  than  man,  the  fuperiority  is  only  in  the 
fimple  perception  of  found  ; while  man,  from  the  per- 
fection of  the  internal  organ,  excels  all  animals  in 
the  capacity  of  the  ear  for  articulate  and  mufical 
founds. 

From  the  external  ear  we  obferve,  that  the  trumpet- 
like tube  conveys  the  found  inward  to  the  membrane 

j 

of  the  tympanum.  Behind  the  membrane  of  the  tym- 
panum, there  is  a cavity  which,  in  order  to  allow  of 
the  free  vibration  of  the  membrane,  contains  air. — • 
When  this  air  is  pent  up,  by  the  fwelling  or  adhefion 
of  the  euftachc-an  tube,  the  elafticity  of  the  air  is 
diminifhed,  and  the  membrane  prevented  from  vi- 
brating *. 

In  the  tympanum,  we  have  feen  that  the  operation 
of  the  chain  of  bones  is  to  encreafe  the  vibration  re- 
ceived upon  the  membrane  of  the  tympanum,  and  to 
tranfmit  it  to  the  membrane  of  the  foramen  ovale.  In 
the  cavity  of  the  tympanum  we  obferved  two  foramina, 
the  foramen  ovale  and  the  foramen  rotundum,  both  of 
which  lead  into  the  labyrinth  ; but  one  of  them  (the 
foramen  ovale)  into  the  veftibule,  the  other  (the  fora- 
men rotundum)  into  the  fcala  of  the  cochlea  : now  it  be- 

* See  Recherchcs,  Sic.  relatives  a P organs  dc  Pouie  Isj  a la  propa- 
gation des  feus , par  M.  Pcrolle,  Soclet.  R.  de  Medccine,  tom.  iii. 
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comes  a queftion,  whether  the  ofcillations  of  found  pafs 
by  one  or  by  both  of  thefe  foramina  ? 

It  is  the  opinion  of  many,  that  while  the  chain  of 
bones  receives  the  motion  of  the  membrane  of  the 
tympanum,  the  motion  of  this  membrane  at  the  fame 
time  caufes  a vibration  of  the  air  in  the  tympanum 
which  reaches  the  foramen  rotundum,  and  thus  conveys 
a double  motion  through  the  cochlea. 

In  the  labyrinth  there  is  no  air,  but  only  an 
aqueous  fluid  : now  this,  we  have  feen,  conveys  a 
{tronger  impulfe  than  the  atmofphere ; ftronger  in  pro- 
portion to  its  greater  fpecific  gravity  and  want  of 
elafticity ; for  an  elaftic  fluid  like  air  may  be  com- 
preffed  by  concuflion,  but  an  inelaftic  fluid  mud  trans- 
mit fairly  every  degree  of  motion  it  receives.  But  if 
the  fluid  of  the  labyrinth  be  furrounded  on  all  Aides ; 
if,  as  is  really  the  cafe,  there  can  be  no  free  fpace  in 
the  labyrinth,  it  can  partake  of  no  motion,  and  is  ill 
fuited  to  receive  the  ofcillations  of  found.  Againfl 
this  perfect  inertia  of  the  fluids  of  the  labyrinth  I con- 
ceive the  foramen  rotundum  to  be  a provifion. 

It  has  a membrane  fpread  over  it,  Aimilar  to  that  which 
clofes  the  foramen  ovale.  As  the  foramen  ovale  re- 
ceives the  vibrations  from  the  bones  of  the  tympanum, 
they  circulate  through  the  intricate  windings  of  the 
labyrinth,  and  are  again  tranfmitted  to  the  air  in  the 
tympanum  by  the  foramen  rotundum.  Without  fuch 
an  opening  there  could  be  no  circulation  of  the  vibra- 
tion in  the  labyrinth  ; no  motion  of  the  fluids  com- 
municated through  the  contiguous  facculi,  nor  through  - 
the  fcalte  of  the  cochlea ; becaufe  there  would  be  an 
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abfolute  and  uniform  refinance  to  the  motion  of  the 
fluids. — But,  as  it  is,  the  proviflon  is  beautiful.  The 
membrane  of  the  foramen  rotundum  alone  gives  way 
of  all  the  furfaces  within  the  labyrinth,  and  this  leads 
the  courfe  of  the  undulations  of  the  fluid  in  the  laby- 
rinth in  a certain  unchangeable  ‘direction. 

To  me  it  appears,  that  to  give  a double  direction 
to  the  motion  of  the  fluids,  or  to  the  vibration 
in  the  labyrinth,  far  from  encreafing  the  effect, 
would  tend  to  annihilate  the  vibrations  of  both 
foramina  by  antagonizing  them.  The  common  idea 
i-s,  that  there  is  a motion  communicated  through  the 
membrane  of  the  foramen  rotundum  along  the  fcala 
tympani,  and  another  through  the  foramen  ovale  into 
the  veftibule,  and  through  the  veftibule  inio  the  fcala 
veftibuli ; and  that  the  concuflion  of  thefe  meet  in  the 
infundibulum  of  the  cochlea.  But  as  there  is  no 
fpace  for  motion  in  the  fluids  in  either  the  one  or 
other  of  thefe  tracts,  the  vibration  mud  have  been  re- 
ceived in  the  infundibulum  at  the  fame  time  that  the 
motion  was  communicated  to  the  membranes  of  the 
foramen  ovale  and  rotundum  *,  for  if  a tube  full  of 
water,  a mile  in  length,  lofes  one  drop  from  the  ex- 
tremity, there  mud  be  an  indantaneous  motion  through 
the  whole  to  fupply  its  place.  The  evident  confequence 
of  this  double  motion  would  be,  (if  they  were  of  the 
fame  drength)  to  fupprefs  all  motion  or  vibration  in  the 
fluids  of  the  labyrinth. 

But  we  have  diown  that  the  drength  of  vibration 
communicated  to  the  foramen  ovale  and  foramen  ro 
tundum  are  not  the  fame  : for  the  mechanifm  of  the 
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bones  in  the  tympanum  is  fuch  as  to  accumulate  a 
greater  force  or  extent  of  motion  on  the  membrana 
ovalis,  than  is  received  upon  the  membrana  tympani ; 
therefore  the  greater  vibration  which  is  communicated 
through  the  medium  of  the  air  in  the  tympanum,  can- 
not be  fuppofed  capable  of  oppofmg  the  ftronger 
vibration  which  circulates  from  the  foramen  ovale 
through  the  labyrinth,  and  returns  by  the  foramen 
rotundum.  Befides,  the  air  in  the  tympanum  has  a 
free  egrefs,  and  cannot  therefore  (trike  the  membrane 
on  the  foramen  rotundum  forcibly. 

For  thefe  feveral  reafons,  I conceive  that  the  follow, 
ing  account  of  the  manner  in  which  the  found  is  con. 
veyed  is  erroneous  : — “ Et  quo  ad  zonam  cochleae 
<c  fpiralem  quoniam  altera  cochleae  fcala  in  veftibulo 

patet,  altera  a fenestra  rotunda  initium  fumit, 
“ atque  earum  utraque  aqua  labyrinth!  repleta  eft,  et 
“ fcalae  in  apice  cochleae  funul  communicant,  zona 
“ fpiralis  inter  duas  veluti  undas  fonoras  media,  a 
<c  tremoribus  per  vafnn  ftapedis,  fimulque  ab  iis  per 
<c  membranam  fenejlra  rotunda  adveftis  utraque  in 
“ facie  percellitur  et  una  cum  percillis  acauftici  nervi 
ce  per  earn  diftributis  contremifcit : quibus  porro  om- 
6C  nibus,  in  ampullis  videlicet  canaliculorum  femicir- 
<c  cularimn,  alveo  eorum  communi,  facculo  veftibuli 
“ fpherico  et  lamina  cochleae  fpirali  acauftici  nervi 
“ affe&ionibus  auditum  contineri  nemo  non  in- 
<c  telligit 

As  to  the  immediate  feat  of  the  fenfe  of  hearing,  there 
cannot,  after  what  has  been  explained  regarding  the  di- 

* Scarpa,  p.  61. 
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llribution  of  the  nerves,  remain  any  controverfy ; though 
before  the  ftrudture  of  the  ear  was  fo  well  underflood, 
fome  imagined  that  the  veflibule,  others  that  the  middle 
part  of  the  femicircular  canals,  was  the  feat  of  hearing ; 
others,  again,  that  the  lamina  fpiralis  was  better  adapted 
for  receiving  the  vibrations  of  found.  It  is  evident 
that  the  foft  expanfion  of  the  nerve,  in  all  the  three 
divifions  of  the  labyrinth,  is  deflined  to  receive  the  un- 
dulation of  the  contained  fluids,  and  that  this  motion 
of  the  fluids  gives  to  the  nerve,  or  to  the  nerve  and  brain 
conjointly,  the  fenfation  of  hearing. 

Since  we  have,  in  fome  meafure,  traced  the  flrudture 
of  the  ear  from  the  animals  of  a fimple  flru&ure  to  thofe 
of  a more  complicated  organization,  and  have  obferved 
fome  parts  of  the  ear  common  to  all  animals,  fome 
peculiar  to  certain  orders ; and  fince  all  have  the  fenfe 
of  hearing,  more  or  lefs  accute,  it  becomes  natural  to 
enquire  what  are  the  parts  of  the  organ  the  mofl 
effential  to  the  mere  perception  of  found,  and  what 
parts  conduce  to  a more  perfect  flate  of  the  fenfe. 

All  the  external  apparatus  of  the  ear  is  not  neceffary 
to  give  the  animal  the  fimple  perception  of  found. — 
There  are  many  claffes  of  animals  altogether  without 
them,  and  even  in  man  we  fee  that  they  are  not  ab- 
folutely  neceffary ; fmce  when  deprived  of  them  by 
difeafe,  man  flill  enjoys  the  fenfe.  He  is  deprived  of 
no  effential  variety  of  the  fenfation  ; he  is  capable  of 
perceiving  the  diftindlions  of  articulate  found ; and 
flill  poffeffes  his  mufical  ear.  The  external  apparatus 
of  the  ear,  the  membrane  of  the  tympanum,  the  little 
bones,  and  even  the  external  ear,  only  receive,  con- 
centrate, 
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centrate,  and  encreafe  the  tremors  of  the  external  air, 
and  render  the  flighter  impreffions  audible. 

It  would  appear,  that  the  fnnple  fac  of  the  veflibule 
is  fufficient  to  receive  the  impreffion  in  fome  animals, 
and  that  in  many  the  veflibule  and  femicircular  canals 
form  folely  the  organ  of  hearing.  It  is  evident,  there- 
fore, that  thefe  are  the  mofl  effential  parts.  We  fee 
alfo  an  intention  in  the  ftridt  fimilarity  of  figure  and 
place  in  thefe  canals  through  all  the  varieties  of  animals, 
from  fifhes  to  man.  It  would  feem  to  indicate,  that 
there  is  in  their  form  and  pofition  a peculiar  pro- 
vifion  for  the  ofcillation  of  found  producing  the  full 
effeft. 

We  find,  however,  that  the  cochlea  is  imperfeft  in 
birds ; and  that  it  is  fully  formed  only  in  man,  and  in 
quadrupeds : we  muft,  therefore,  conclude,  that  it  is 
fubfervient  to  the  more  exquifite  fenfations.  I do  not 
conceive  that  the'  cochlea  or  any  part  of  the  organ 
particularly  conduces  to  the  bellowing  of  a mufical 
ear,  although  it  is  by  hearing  that  we  are  capable  of 
the  perceptions  of  melody  and  harmony,  and  of  all  the 
charms  of  mufic  ; yet  it  would  feem,  that  this  depends 
upon  the  mind,  and  is  not  an  operation  confined 
to  the  organ.  It  is  enjoyed  in  a very  different  degree 
by  thofe  whofe  fimple  faculty  of  hearing  is  equally 
perfect  *. 

Even  after  ftudying,  with  all  diligence,  the  ana- 
tomical ftructure  of  the  ear,  we  cannot  but  be  aftonifhed 
with  the  varieties  to  be  found  in  the  fenfation ; for  ex- 

* See  Reid’s  Enquiry. 
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ample : — “ The  ear  is  capable  of  perceiving  four  or 
“ five  hundred  variations  of  tone  in  found,  and  pro- 
“ bably  as  many  different  degrees  of  ftrength  ; by  com- 
bining  thefe,  we  have  above  twenty  thoufand  fimple 
<c  founds  that  differ  either  in  tone  or  ftrength,  fup- 
(i  pofing  every  tone  to  be  perfedt.  But  it  is  to  be  ob- 
(e  ferved,  that  to  make  a perfect  tone,  a great  many 
undulations  of  elaftic  air  are  required,  which  muft 
“ all  be  of  equal  duration  and  extent,  and  follow  one 
“ another  with  perfedt  regularity  ; and  each  undula- 
£C  tion  muft  be  made  up  of  the  advance  and  recoil  of 
“ innumerable  particles  of  elaftic  air,  whofe  motions 
C{  are  all  uniform  in  direction,  force,  and  time.  Hence 
“ we  may  eafily  conceive  a prodigious  variety  in  the 
“ fame  tone,  arifing  from  irregularities  of  it  occafioned 
“ by  conftitution,  figure,  fituation,  or  manner  of  ftrik- 
“ ing  the  fonorous  body  ; from  the  conftitution  of  the 
“ elaftic  medium,  or  its  being  difturbed  by  other 
motions  ; and  from  the  conftitution  of  the  ear  itfelf 
upon  which  the  impreffion  is  made.  A flute,  a 
<e  violin,  a hautboy,  a French  horn,  may  all  found  the 
cc  fame  tone,  and  be  eafily  diftinguifhable.  Nay,  if 
£c  twenty  human  voices  found  the  fame  note,  and  with 
te  equal  ftrength,  there  will  ftill  be  fome  difference. 
<c  The  fame  voice,  wiiile  it  retains  its  proper  diftinc- 
<c  tjons,  may  yet  be  varied  many  ways  : by  ficknefs 

<s  or  health,  youth  or  age,  leannefs  or  fatnefs,  good  or 
“ bad  humour.  The  fame  words,  fpoken  by  foreigners 
(C  and  natives,  nay  by  different  provinces  of  the  fame 
sf  nation,  may  be  diftinguifhed 


* Reid’s  Enquiry,  p.  98. 
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That  this  variety  of  fenfation  does  not  entirely  de- 
pend  upon  the  (fracture,  but  is  the  operation  of  the 
fenfe  and  intellect  conjointly,  appears  from  the  long 
experience  which  is  requifite  to  give  this  perfcdlion. 
Nature  is  bountiful  in  providing  the  means  of  fimple 
and  acquired  perception,  but  the  latter  is  the  refult  of 
long  experience  and  continued  effort,  though  we  have 
loft  the  feeling  of  its  being  originally  a voluntary 
effort. 
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CHAP.  VI. 

OF  THE  DISEASES  OF  THE  INTERNAL  EAR. 


Of  all  the  caufes  of  deafnefs,  that  which  proceeds 
from  an  organic  difeafe  of  the  brain  is,  of  courfe,  the 
moll  dangerous.  In  apopledic  affedions,  with  faul 
tering  of  fpeech  and  blindnefs,  deafnefs  is  alfo  pro- 
duced by  the  general  affe&ion  of  the  brain.  But  word 
of  all  is  the  cafe  where  a tumor  of  the  brain,  or  betwixt 
the  cerebrum  and  cerebellum,  compreffes  the  origin  of 
the  nerves  *.  I have,  however,  obferved,  that  a tumor 
in  the  ’vicinity  of  the  origin  of  the  auditory  nerve, 
though  it  ran  its  courfe  fo  as  to  prove  fatal,  had  rather 
a contrary  eflfed  on  the  organ  of  hearing  ; and  while 
the  pupil  of  the  eye  remained  ftationary,  and  the  man 
faw  indiftindly,  he  had  a morbid  acutenefs  of  hearing. 
This  had  probably  been  produced  by  the  furrounding 
inflammation  having  extended  to  the  origins  of  the  au- 

* Vidit  ClarifT.  Dom.  Drelincurtius  Tumorem  fteatomatis  con- 
fiftentia  pugnique  magnitudine,  cerebrum  et  cerebellum  inter,  et> 
prsecife  loco  ubi  conarium  utrique  fubileritur  choroidis  plexus  alss, 
fpatio  femeltri  a fenlibili  lasfione,  csecitatem  primo,  furditatem  fub- 
inde,  omnium  denique  fenfuum  et  fundlionum  animalium  aboliti- 
onem  et  necem  ipfam  intuliffe.”  Eonet.  vol.  i.  p.  123.  ob.  53. 
In  Sandifort  Obf.  Anatom.  Path.  tom.  i.  p.  116.  there  is  an  in- 
liance  in  which  the  auditory  nerve  had  a cartilaginous  tumor  ad- 
hering to  it. 
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ditory  nerves.  The  auditory  nerve  often  becomes 
morbidly  fenfible,  and  the  patient  fuffers  by  the  acute- 
nefs  of  perception,  or  is  diftreffed  with  the  tinnitus 
aurium,  which  is,  in  this  cafe,  analogous  to  the  flafhes 
of  light  which  fometimes  affect  the  eye  in  total  dark- 
nefs,  and  which  thofe  experience  who  are  totally  blind 
or  have  cataraCt.  So  morbidly  acute  does  the  fenfation 
fometimes  become,  that  the  flighted:  motion  of  the 
head  will  excite  a fenfation  like  the  ringing  of  a great 
bell  clofe  to  the  ear  *.  With  delirium,  vertigo,  epi- 
lepfy,  hyfteria,  the  encreafed  fenfibility  of  the  organ 
becomes  a fource  of  painful  fenfation. 

In  apoplectic  affections,  with  faultering  of  fpeech 
and  blindnefs,  there  is  alfo  deafnefs ; becaufe  the 
affedtion  of  the  brain  is  general.  With  a paralytic 
ftate  of  the  mufcles  of  the  face,  there  is  deafnefs 
of  the  correfponding  ear,  if  the  afleCtion  of  the  nerve 
be  near  the  brain  ; which  is  explained  by  the  ftriCt 
connection  betwixt  the  auditory  nerve  and  the  nervus 
communicans  faciei.  From  obferving  the  courfe  of 
the  nervus  communicans  faciei  through  the  temporal 
bone,  and  its  connections  in  the  tympan'um,  we  under- 
ftand  why,  in  violent  tooth-ach  and  in  the  tic  douleu- 
reufe,  we  find  the  euffachean  tube  and  root  of  the 
tongue  affeCted.  The  ear  is  fometimes  affeCted  by 
fympathy  of  parts : for  example — from  foulnefs  of  the 
ftomach  and  bowels ; and  the  fame  reafon  may  be 

* F.  Hoffman.  Confult.  et  Refponf.  Caf.  xxxix.  We  muff  not, 
however,  take  his  reafoning  after  what  we  have  feen  of  the  ftrudfore 
of  the  ear,  that  the  vifcid  petuita,  feparated  in  the  concha,  cochlea, 
and  labyrinth,  refolved  into  halitus  endeavouring  to  efcape,  pro- 
duces the  fufurrus  ct  tinnitus  aurium. 
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affigned  for  the  complaint  of  hypochondriacs,  that  they 
are  molefted  with  ftrange  founds.  And  in  the  cafe  of 
inteftinal  worms,  we  find  the  patient  complaining  of 
murmuring  and  ringing  in  the  ears  *.  Of  the  organic 
difeafes  of  the  labyrinth,  there  is  little  on  record.  It 
would  appear,  that  the  fluids  become  often  fo  altered 
in  their  confiflance  as  to  prove  an  abfolute  deftrudtion 
to  the  organ.  Mr.  Cline  found  in  a perfon  deaf  from 
birth,  that  the  whole  labyrinth  was  filled  with  a fub- 
ftance  like  cheefe. 

A difeafe  of  the  auditory  nerve,  like  that  of  the 
retina  in  the  gutta  ferena,  is  no  unfrequent  com- 
plaint t* 

We  ought,  at  all  events,  before  propofing  any  ope- 
ration on  the  ear,  to  obferve  whether  the  difeafe  be  not 
in  the  feat  of  the  fenfe,  and  fuch  as  will  not  yield  to 
any  practice  ; otherwife,  as  in  the  more  important  ope- 
rations when  done  in  circumflances  which  preclude  the 
poffibility  of  fuccefs,  the  public  is  impreffed  with  its  in- 
efficacy and  danger,  and  we  are  precluded  from  giving- 
relief  on  occafions  more  favourable  for  our  operations. 

Deafnefs,  in  acute  fever,  is  a good  fign ; becaufe, 
fay  authors,  it  argues  a metaflafis  of  the  morbific 
matter.  We  ffiould  rather  fay,  becaufe  it  argues  a dimi- 


* Hoffmann.  Med.  Confult.  Boerhaave.  The  fympathy  is 
fometimes  exerted  in  another  way:—"  Ex  mufices  tonitru  aut  tola. 
" meatus  auditorii  externi  contreftatione,  vomitus  urinae  inaon- 
“ tinentia.”  Sauv. 

f Dyfecoea  (atoniea)  fine  organorum  fonos  tranfmittentium 
vitio  evidente.  Cullen.  Cophofis  Sauv.  Cophojis  a Paracufi  dif- 
tinguitur  lit  o.maurofu  ab  amblyopia,  rtfpedffiva.  Sauv. 
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nution  of  the  morbid  fenfibility  of  the  brain*.  But  the  fur- 
charge  of  the  veffels  of  the  brain  or  of  the  auditory  nerve 
will  alfo  produce  deafnefs  and  unufual  fenfations  in  the 
ear  : as  in  fuppreffion  of  the  menfes  and  haemorrhoids, 
in  furfeit,  &c.  in  which  cafes  it  is  often  preceded  by 
vertigo  and  head-ach. 

There  occurs  a very  curious  jnftance  of  analogy 
betwixt  the  ears  and  eyes  in  the  following  cafes  : — 
“ A certain  eminent  mufician,  when  he  blew  the  Ger- 
man flute,  perceived  at  the  fame  time  the  proper  found 
of  it  and  another  found  of  the  fame  rythm  or  meafure, 
but  of  a different  tone.  His  hearing  feemed  thus  to  be 
doubled.  It  was  not  an  echo  ; for  he  heard  both  founds 
at  one  and  the  fame  moment : neither  were  the  founds 
accordant  and  harmonious,  for  that  would  have  been 
fweet  and  pleafant  to  his  ear.  Having  for  feveral  days 
perflfted  in  his  attempts,  and  always  been  fhocked  with 
this  grating  found,  he  at  laft  threw  his  flute  afide.  The 
day  before  the  firfl  became  fenfible  of  this  flrange  affec- 
tion, he  had  imprudently  walked  in  a very  cold  and  damp 
evening,  and  was  feized  with  a catarrh  in  the  right  fide. 
Whence,  probably,  it  arofe  that  the  natural  tone  of  that 
ear  was  altered : the  found  appeared  more  grave,  and 
diffonant  from  that  received  by  the  left  ear.  Having 
recovered  from  the  catarrh,  the  diflinft  hearing  of  his 
ear  was  reltered.” 

* But  the  difficulty  of  knowing  when  the  deafnefs  is  the  refult  of 
difeafe,  or  malconformation  in  the  parts  tranfinitting  the  found  to 
the  nerve,  and  when  in  the  brain  and  nerve,  has  led  to  more  uncer- 
tainty and  confufion  with  regard  to  the  fpecies  and  varieties  of  ihe 
dlforders  of  the  ear  than  in  the  eye  ; where  the  tranfpare"'"r  fTlf> 
humors  affift  in  the  definition. 
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Sauvage,  who  relates  this  cafe,  fubjoins  another  : — 
“ Very  lately,”  fays  he,  “ a foreigner  came  for  advice 
in  a fimilar  htuation.  He  complained  that  when  any 
perfon  fpoke  to  him,  he  heard  the  proper  found  of  the 
voice,  and  at  the  fame  time  another  found  accompany- 
ing it  an  o&ave  higher,  and  almoh  intolerable  to  him. 
As  it  mult  have  happened  that  if  the  accompanying 
found  had  preferved  the  true  oftave  above  the  voice, 
and  been  fynchronous  with  it,  the  ear  would  have  re- 
ceived them  as  one  found,  and  been  pleafed  with  their 
concord  : it  is  probable  that  the  accompanying  found 
was  not  in  unifon  with  the  true.  Sauvage,  vol.  iii. 

P*  352* 
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OF  THE  NOSE  AND  THE  ORGAN  OF  SMELLING. 


OF  THE  SENSE  OF  SMELLING. 


Smelling  feems  to  be  the  lead  perfedl  of  the 
fenfes.  It  conveys  to  us  the  fimpled  idea,  and  is 
the  lead  fubfervient  to  the  others.  The  fenfations 
it  prefents  to  us  we  can  lefs  eafily  recall  to  me- 
mory; and  the  aflociations  connected  with  it  are 
lefs  precife  and  definite  than  thofe  of  the  fenfes  of 
hearing  and  feeing. 

Animal  and  vegetable  bodies,  during  their  life, 
growth,  putrifa&ion,  and  fermentation,  and,  mod 
probably,  all  bodies  whatever,  are  perpetually  giving 
out  effluvia  of  great  fubtlety.  Thofe  volatile  particles 
repelling  each  other,  or  being  diffufed  in  the  atmof- 
phere,  are  inhaled  by  the  nofe,  and  convey  to  the 
pituitary  membrane  of  the  nofe  the  fenfation  of  fmell. 

Immediately  within  the  nodrils,  there  are  two  ca- 
vities feparated  by  the  boney  partition,  which  has  been 
already  defcribed  in  treating  of  the  bones.  Thefe 

2 cavities 
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cavities  enlarge  as  they  proceed  inward,  and  open 
backward  into  the  throat,  and,  coniequently,  commu- 
nicate with  the  mouth.  They  extend  upward  and 
Tideways  into  the  cells  of  the  bones  of  the  face  ; and 
the  petuitary  membrane  is  much  extended  over  the 
furfaces  of  thefe  winding  paffages,  and  over  the  ir- 
regular furfaces  of  the  nofe,  formed  by  the  project- 
ing cartilages  of  the  cethmoid  and  lower  fpongy 
bones ; which,  alfo,  have  already  been  fufficiently 
defcribed. 

The  cavities  of  the  nofe  lead  into  many  cells  in  Lhe 
bones  of  the  face,  which,  if  not  fubfervient  to  the 
organ,  aflift  in  giving  vibration  and  tone  to  the  voice. 
The  cavities  of  the  nofe  are  continued  upwards  into 
the  frontal  fmufes,  and  into  the  cells  of  the  cethmoid 
bone ; backward  and  upward  into  the  fphenoid  finus ; 
and  upon  the  Tides  into  the  antra  higmoriana  or  fmufes 
of  the  upper  maxillary  bones. 

The  membrane  covering  the  furface  of  thefe  bones 
is  called  the  membrana  schneideriana,  the  mu. 
cous  or  pituitary  membrane.  It  is  of  a glandular 
flrudture,  or  is  lubricated  by  the  mucus  difcharged  by 
the  folicules  on  its  furface.  This  fecretion  on  the 
furface  of  the  membrane,  is  to  defend  its  delicate  and 
fenfible  ftrudture  from  the  effects  of  the  air,  while  it 
preferves  the  fenfibility  of  the  furface  and  the  delicate 
expanded  nerve.  It  feems  of  a nature  to  allow  the 
effluvia  to  penetrate  it. 

It  appears  to  me,  that  a very  particular  provifion  has 
been  made  againll  the  too  powerful  effect  of  fmells 
while  the  membrane  is  inflamed,  and,  confequently, 
in  a ftate  of  great  fenfibility.  When  the  membrane  is 
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inflamed,  the  fecretion  is  fo  altered,  that  the  effluvia 
do  not  penetrate  fo  as  to  effeft  the  nerve  in  its  hate  of 
extreme  fenfibility. 

We  have  already  defcribed  the  courfe  of  the  firft 
pair  of  nerves  or  the  olfa&ory  nerves,  and  alfo  thofe 
branches  of  the  common  nerves  which  are  diftributed 
to  the  membrane  of  the  nofe.  Thefe,  it  were  fuper- 
fluous  to  recapitulate  here.  It  was  fuggehed  as  the 
moil  probable  opinion,  that  the  olfactory  nerve  alone 
is  fubfervient  to  thefe  parts  confidered  as  the  organ  of 
fmelling,  and  that  the  adventitious  branches  fupply 
merely  the  common  fenfibility  which  the  nerves  be- 
llow promifcuoufly  over  the  body.  This  fenfible  and 
nervous  membrane,  and  this  glandular  and  fecreting 
membrane,  is  extremely  vafcular,  as  it  is  natural  a 
priori  to  fuppofe  ; and  this  vafcularity,  this  glandular 
ftrudture,  and  its  expofed  Hate,  makes  it  liable  to 
frequent  difeafe : and,  when  difeafed,  when  tumors 
and  polypi  form  in  it,  we  mull  never  forget  the  ex- 
treme thinnefs  and  delicacy  of  the  furrounding  bones, 
which,  when  they  are  either  prefled  upon  by  tumors, 
or  have  their  membranes  eroded,  are  foon  totally 
deftroyed.  It  is  with  manifeft  defign,  that  the  organ 
which  fo  particularly  admonifhes  us  of  the  effluvia 
diffufed  in  the  air  we  breath,  fliould  have  been  placed 
in  the  eiKrance  to  the  canal  of  the  lungs.  It  is,  in 
fome  meafure,  a guard  to  the  lungs,  as  the  fenfibility 
of  the  tongue  guards  the  alimentary  canal.  That 
the  humidity  of  the  membrane  either  preferves  the 
fenfibility  of  the  nofe,  or  is  a i'olvent,  in  which  the 
effluvia  diflblving  affect  the  nerves,  is  evident  j for 

the 
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the  fenfe  is  loft  when  the  membrane  becomes  dried. 
The  fenfibility  is  alfo  affeCted  in  various  ways  by 
too  abundant  a mucous  difcharge,  or  by  an  altera- 
tion of  its  natural  properties ; by  the  infarction  and 
■thickening  of  the  membrane,  as  in  ozaena;  by  ob- 
ftrudtions  preventing  the  current  of  air  through  the 
nofe,  as  in  polypi,  &r. 


BOOK  IV. 

OF  THE  MOUTH,  SALIVARY  GLANDS,  AND  ORGAN 
OF  TASTE. 


CHAP.  I. 

OF  THE  MOUTH  AND  TONGUE, 

Although  it  is  not  necefiary  to  fay,  that  the  mouth 
is  “ betyvixt  the  nofe  and  chin,”  that  “ there  are  lips 
“ ferviceable  to  the  purpofes  of  fpeaking,  eating,  and 
v drinking;”  though  it  be  not  neceffary  to  lay  it 
down  circumftantially,  that  there  are  cheeks  on  the 
face,  and  a tongue  in  the  mouth  ; yet  is  there  much 
important  anatomy,  and  very  ufeful  knowledge  necef- 
fary  to  be  acquired  here. 

Of  the  tongue,  it  is  only  neceffary  to  obferve  its 
form,  and  the  terms  ufed  in  its  defcription.  The  body 
pf  the  tongue  confifts  of  the  mufcular  fibres,  with  in- 
termingled fat  and  cellular  membrane  ; and  the  mufcles 
which  chiefly  compofe  it,  are  the  linguales,  ftylogloffi, 
and  geniogloffi  mufcles. 
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The  base  of  the  tongue  is  connected  with  the  os 
hyoides. 

The  furface  applied  to  the  roof  of  the  mouth  is  the 
dorsum  ; and  on  this  furface  there  is  to  be  obferved 
a middle  line,  dividing  the  tongue  into  two  lateral 
portions ; a divifion  which  is  very  accurately  preferved  in 
the  diflribution  of  the  blood-velfels  and  nerves  of  either 
fide.  On  the  dorfum,  towards  the  bafe,  the  furface  is 
rough  with  the  papillae  maximse  and  foramen  csecum  of 
Morgagni.  Thefe  papillae  are  like  fmall  glands  feated 
in  little  fuperficial  foffulae,  fo  that  their  broad  mufh- 
room-like  heads  alone  are  feen  ; but  they  are  connected 
with  the  bottom  of  the  foffulse  by  fhort  Items  or  necks. 
This  is  altogether  a glandular  apparatus.  The  foramen 
caecum  is,  in  truth,  only  an  enlarged  apparatus  of  the 
fame  kind,  for,  in  the  bottom  of  this  foramen,  many 
glandular  papillae  Hand  up ; and  in  its  bottom  fmall 
foramina  have  been  obferved,  which  are  generally  con- 
ceived to  be  the  mouths  of  fmall  falivary  du£ts  *.  This 
fecreting  mucous  furface  begins  here,  towards  the  root 
of  the  tongue,  to  refemble  the  glandular  flru&ure  of 
the  cefophagus,  which,  by  bedewing  the  furface  of 
the  morfel,  fits  it  for  an  eafy  paffage  through  the 
gullet.  In  this  roughnefs  of  the  root  of  the  tongue, 
there  feems  to  be  a provifion  for  the  detenfion  of  the 
fapid  particles,  and  the  prolonging  of  the  fenfations 
of  tafte. 

* Vater,  who  inje&ed  thefe  dudts,  found  them  terminating  in  a 
gland  near  the  os  hyoides ; and  his  opinion  was,  that  they  had  eren 
a connexion  with  the  thyroid  gland.  Heilter  was  of  the  fame 
opinion. 
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The  papili.jE  peculiar  to  the  human  tongue,  are 
divided  into  four  clafles.  1.  Thefe  larger  papillae  upon 
the  root  of  the  tongue  are  the  truncatae ; and  they  are 
often  ftudded  on  the  dorfum  of  the  tongue  in  a trian- 
gular form.  2.  The  fungiformes  are  obtufe  papillae 
found  more  forward  on  the  tongue  } they  are  Ettle 
hemifpherical  tumid  papillae,  or  of  a cylindrical  ftiape, 
with  an  obtufe  apex.  Thefe  are  interfperfed  among 
the  3d.  divifion,  the  molt  numerous  and  univerfally 
prevalent  papillae,  viz.  vilofi  or  conicae.  4.  The 
more  important  papillae,  however,  are  thofe  which 
are  endowed  with  peculiar  fenfibility  to  fapid  bodies  j 
they  are  to  be  diftinguifhed  by  their  [fu  peri  or  redr 
nefs  and  briliancy  upon  the  point  and  edges  of  the 
tongue. 

The  tongue  is  inverted  with  the  cuticle  aqd  rete 
mucofum,  like  the  (kin  in  other  parts.  The  lower 
furface  of  the  tongue  is  fimilar  to  the  general  lining 
membrane  of  the  mouth  being  a villous  and  fecreting 
furface.  It  is  reflected  oft'  upon  the  bottom  of  the 
mouth.  It  forms  here  the  frenulum  linguae.  This 
ligament  feems  evidently  intended  to  limit  the  motion 
of  the  point  of  the  tongue  backwards.  I believe  a 
very  falfe  opinion  has  much  prevailed,  that  the  ftxort- 
nefs  of  this  ligament,  or  its  being  continued  too  far 
forward  toward  the  point  of  the  tongue,  prevents  the 
child  from  fucking.  The  tongue,  as  I conceive,  would 
fufficiently  perform  the  neceffary  aclion  on  the  mother’s 
nipple,  although  its  lower  furface  were  univerfally  ad- 
hering to  the  bottom  of  the  mouth.  But,  obferve  the 
bad  confequences  which  may  arife  from  cutting  this 

frenulum, 
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frenulum,  from  the  obflinate  importunity  of  the  nurfe, 
or  the  weaknefs  of  a furgeon.  The  ranine  vein  or 
artery  which  runs  near  it  may  be  cut,  and  the  child  will 
continue  fucking  and  fwallowing.  its  own  blood  ; and 
children  have  actually  died,  and  the  ftomach  has  been 
found  diftended  with  blood  1 But  there  is  another  more 
dreadful  accident  from  this  cutting  of  the  frenum  lin- 
guae. A child,  fays  Mr.  Petit,  whofe  frenum  had 
been  cut  almofl  immediately  after  its  birth,  was  fuf- 
focated,  and  died  five  hours  afterwards.  They  be- 
lieved that  the  operation  was  the  caufe  of  the  child’s 
death  ; they  fent  for  me  to  open  the  body.  I put  my 
finger  into  its  mouth,  and  I did  not  find  the  point  of 
the  tongue,  but  only  a mafs  of  flefh,  which  flopped  up 
the  paffage  from  the  mouth  into  the  throat.  I cut  up 
the  cheeks  to  the  mafeter  mufcles,  to  fee  what  had  be- 
come of  the  tongue ; I found  it  turned  like  a valve 
upon  the  fauces,  and  the  point  a£tually  fwallowed  into 
the  pharynx.  “ Some  time  after,”  continues  Mr.  Petit, 
“ I was  called  to  the  child  of  Mr.  Vann,  Sellier  du  Roi, 
whofe  frenum  they  had  cut  two  hours  after  its  birth, 
and  who,  a little  after,  had  fallen  into  the  fame  fitua- 
tion  with  the  child  I have  now  mentioned,  and  was 
nearly  fuffocated.  My  firfl  care  was,  to  introduce  my 
finger,  the  tongue  was  not,  as  yet,  entirely  reverfed 
into  the  throat.  I brought  it  back  into  the  mouth  ; in 
doing  which,  it  made  a noife  like  a piflon  when  drawn 
out  of  its  fyringe.”  Mr.  Petit  waited  to  find  the  effect 
of  its  fucking,  and,  after  hearing  the  aflion  of  deglu- 
tition for  fome  minutes,  the  child  fell  again  into  the 
fame  flate  of  fuffocation.  Several  times  he  reduced 
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the  tongue,  and,  at  laft,  contrived  a bandage  to  pre- 
ferve  it  in  its  place  ; but,  by  the  careleffnefs  of  the 
nurfe,  the  accident  recurred,  and  the  child  was  fuffo- 
cated  during  the  night. 
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CHAP.  II. 

OF  THE  SALIVARY  GLANDS. 

T he  fources  of  the  faliva  are  very  numerous ; the 
parotid  glands  or  fuperior  maxillary  gland,  and  focia 
parotidis;  the  inferior  maxillary  or  fubmaxillary  glands; 
the  fublingual  glands ; and,  (according  to  the  opinion 
of  many),  the  glandular  folicules  of  the  root  of  the 
tongue : the  palate,  and  even  the  buccinales  and  labi- 
ales,  or  glands  of  the  cheeks  and  lips,  are  alfo  to  be 
enumerated,  as  fources  of  faliva. 

The  parotid  gland,  as  its  name  implies,  is  that 
which  lies  near  to  the  ear.  It  is  the  large!!  of  the  fa- 
livary  glands ; and  it  is  of  much  importance  for  the 
furgeon  to  obferve  its  extent  and  connexions.  A great 
part  of  it  lies  before  the  ear,  and  betwixt  the  ear  and 
jaw.  It  extends  over  the  mafeter  mufcle,  and  upward 
to  the  zigoma.  But  there  is  alfo  a great  part  of  it 
which  lies  below  the  tip  of  the  ear,  and  betwixt  the 
angle  of  the  jaw  and  the  maltoid  procefs.  Its  furface 
is  unequal,  and  compofed  of  little  maffes  or  lobules  of 
gland,  united  by  a cellular  membrane.  The  duX  of 
this  gland  was  difcovered  by  Needham,  and  afterwards 
by  Steno  : it  is  very  often  called  Steno’s  duX.  When 
it  is  injeXed  with  quick-filver,  the  branches  are  feen 
diftributed  in  a moft  beautiful  and  minute  manner 
among!!  the  lobuli  of  the  gland,  and  fimilar  to  the 
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branching  of  veins.  Thefe  branches  have  a diredion 
upward,  and  unite  into  a trunk,  which  pafles  from  the 
upper  part  of  the  gland  acrofs  the  cheek  over  the  origin 
of  the  mafeter  mufcle : it  then  pierces  the  buccinator 
mufcle,  and  opens  upon  the  inner  furface  of  the  cheek, 
oppofite  to  the  fecond  or  third  dens  molaris.  This 
dud  has  ffrong  white  coats ; but,  although  the  mouth 
of  the  dud  is  very  fmall,  the  dud  itfelf  is  delatable  to 
a great  fize,  fo  that  tubes  of  a confiderable  fize  have 
flipt  into  it,  and  been  buried  in  the  body  of  the 
gland. 

The  socia  parotidis  is  a fmall  gland,  (whith, 
however,  is  by  no  means  conflant),  feated  on  the  upper 
fide  of  the  dud  of  the  parotid  gland,  and  juft  under 
the  margin  of  the  cheek  bone.  It  opens  by  a leffer 
dud  into  the  great  dud  of  Steno.  Sometimes,  how- 
ever, inftead  of  one  confiderable  gland,  there  are  fe- 
veral  fmall  ones,  feated  in  the  courfe  of  the  great  dud, 
and  opening  into  it  by  feveral  minute  duds. 

Of  the  submaxillary  and  sublingual 
glands.  The  fubmaxillary  gland  is  of  a regular  oval 
figure ; it  lies  on  the  tendon  of  the  digaftric  mufcle, 
and  is  defended  by  the  angle  of  the  lower  jaw,  while 
it  is  generally  conneded  with,  or  involves  the  root  of 
the  focial  artery.  It  is  regularly  Iobulated ; and  its 
dud  paffes  forward  between  the  geniogloflus  and  my- 
Iohyoideus,  and  under  the  fublingual  gland.  The 
openings  of  the  fubmaxillary  duds,  or  duds  of  Whar- 
ton, are  very  eafily  diftinguifhed.  They  open  very 
near  each  other  on  each  fide  of  the  frenum  linguae, 
very  near  the  gums  of  tfie  dentes  incifivi  j fo  that  they 
appear  as  if  tied  down  by  the  frenum.  When  thefe 
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are  excited  to  difcharge  their  fluids,  they  become  a 
little  erefted,  their  patent  mouths  are  feen  diftinftly, 
and  the  tortuous  courfe  of  their  canal  in  the  bottom  of 
their  mouth  may  be  obferved. 

The  sublingual  gland  is  of  a flat  and  elongated 
form ; it  lies  clofe  under  the  tongue  between  the  genio- 
hyo-gloflus  and  mylo-hyoideus  mufcles.  It  is  the 
fmalleft  of  the  three  great  falivary  glands.  The  two 
fublingual  glands  fhretching  clofely  under  the  tongue, 
they  are  feparated  from  the  mouth  only  by  the  mem- 
brane of  the  mouth.  They  have  no  large  dudd,  but 
open  by  fmall  lateral  duels,  with  loofe  pendulous 
mouths  upon  the  lower  furface  of  the  tongue.  Befides 
the  lefler  glands,  which  every  where  are  found  under 
the  lining  membrane  of  the  mouth,  Heifter,  Verdier, 
and  M.  de  Bordeu,  have  deferibed  a glandula  molaris, 
feated  betwixt  the  buccinator  and  mafeter  mufcles. 

From  the  general  furface  of  the  lips,  tongue,  cheek, 
and  palate,  there  is  a fluid  exhaled.  This  exhaling 
furface,  and  all  thofe  glands,  are  excited  to  addion  by 
the  fame  ftimulus  with  the  membrane  of  the  mouth. 
The  faliva  moiftens  the  furface  of  the  mouth,  aflifts  in 
manducation,  and  preparing  the  food  to  be  fwallowed 
and  added  upon  by  the  ftomach,  and  accelerates  digef- 
tion.  As  the  mouth  is  an  exhaling  furface,  fo  is  it  an 
imbibing  and  abforbing  furface. 
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CHAP.  III. 

VELUM  PALATINUM;  UVULA;  ARCHES  OF  THE 
PALATE ; AND  AMYGDALAE. 

The  velum  pendulum  palati  is  the  vafcular  and 
fieflry  membrane,  which,  hanging  from  the  bones  of 
the  palate,  divides  the  mouth  from  the  fauces  and 
throat.  It  is  not  a fimple  membrane,  but  has  betwixt 
its  laminae  many  glands,  which  open  upon  its  furface 
by  little  patent  folicules,  and  is  thickened  and  ftrength- 
ened  by  mufcular  fibres : fo  that  it  is  more  of  a flelhy 
partition,  ftretching  backward  and  eking  out  the  palate, 
than  a hanging  membrane. 

The  edge  of  the  velum  palati  is  not  fquare,  but 
turned  into  elegant  arches ; and,  from  the  middle  of  the 
arches  of  the  palate,  hangs  down  the  uvula,  fo  named 
from  its  refemblance  to  a grape.  It  is  a large,  foft,  and 
glandular  papilla,  peculiarly  irritable  and  moveable, 
having  in  it  mufcular  fibres,  and  hanging  from  the 
moveable  foft  palate.  It  feems  to  hang  as  a guard 
over  the  fauces,  and,  by  its  fenfibility,  in  a great  de- 
gree governs  the  operation  of  thefe  parts. 

The  arches  of  the  palate  or  fauces  defcend 
on  each  fide  from  the  velum  palati.  They  are  muf- 
cular fibres,  covered  with  the  foft  vafcular  and  folicu- 
lar  membrane  of  the  fauces  *.  There  are  two  on 

* See  vol.  I.  Conftri&or  Ifthmi  faufcium  and  Palato-pharyngeus. 
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each  fide.  Thefe  arches  ftand  at  fome  diftance  from 
each  other,  fo  that  the  ifthmus  of  the  fauces  refembles 
the  double-arched  gateway  of  a citadel,  or  the  arched 
roof  of  a cathedral,  with  the  uvula  hanging  as  from 
the  central  union  of  four  fetnicircular  arches. 


Behind  the  foft  palate  is  the  opening  of  the  nofe  back- 
ward into  the  throat.  Now,  the  ufe  of  the  velum  is 
that  in  fwallowing  it  may  be  drawn  up  like  a valve 
upon  the  pofterior  opening  of  the  nofe ; and  there 
being,  at  the  fame  time,  an  action  of  the  arches  of  the 
palate,  the  whole  is  brought  into  funnel- like  fhape, 
directing  the  morfel  into  the  pharynx  and  gullet.  In 
this  action,  the  diredtion  of  the  food  aflifts,  but,  in 
vomiting,  the  valvular-like  adtion  of  the  velum  is  not 
fo  accurate ; and  often  the  nofe  is  aflailed  with  the 
contents  of  the  fcomach. 

amygdalae.  Under  the  velum  palati,  and  betwixt 
the  arches  of  the  palate  on  each  fide,  lies  a large  oval 
gland  of  the  fize  and  fhape  of  an  almond.  Thefe  are 
the  tonfils  or  amygdalae.  The  amygdala  is  a mucous 
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gland  : it  is  loofely  covered  with  the  inverting  mem- 
brane of  thefe  parts : its  furface  is  feen,  even  in  a living 
perfon,  to  be  fall  of  large  cells  like  lacunae  ; thefe  com- 
municate ; and  the  lefler  mouths  of  the  duds  open 
into  them.  The  gland  is  of  a foft  relaxed  nature, 
adapting  itfelf  to  the  extenrtve  motion  of  thofe  parts. 
From  this  naturally  loofe  textiire,  and  from  its  being 
a vafcular  and  fecreting  body,  expofed  to  the  immediate 
viciflitudes  of  weather,  it  is  often  inflamed,  and  greatly 
impedes  the  adion  of  the  furrounding  mufcular  fibres 
in  the  adion  of  deglutition.  The  ufe  of  the  amygdala 
is  evidently  to  lubricate  the  paffage  of  the  throat,  and 
facilitate  the  fwallowing  of  the  morfel ; and,  for  this 
reafon,  are  the  mouths  of  its  duds  cellular  and  irre- 
gular, that  they  may  retain  the  mucus  until  ejeded 
by  the  adion  of  deglutition.  In  this  operation,  the 
amygdalae  are  aflirted  by  numerous  lefler  glands,  which 
extend  all  over  the  arches  of  the  palate  and  pharynx. 
But  thefe  are  parts  which  come  again  to  be  recapitulated, 
as  introdudory  to  the  account  of  the  flru&ure  of  the 
cefophagus  and  ftomach,  in  the  fucceeding  volume. 
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On  the  furface  of  the  tongue  are  to  be  obferved  eredl 
papilla;.  In  thefe  the  extremities  of  the  guftatory 
nerve  are  expended,  and  they  are  the  feat  of  the  fenfe 
of  tailing.  Thefe  papillae  are  in  the  true  {kin  of  the 
tongue,  and  are  extremely  vafcular.  They  are  covered 
by  the  rete  mucofum,  and  a very  fine  cuticle,  and 
indeed  they  have  much  refemblance  to  the  papillae  of 
the  lkin ; while,  betwixt  thefe  papillae,  there  is  a 
fleece  or  down  bearing  a perfect  analogy  to  the  vili 
of  the  fkin.  The  papillae,  which  are  the  organs  of 
tafle,  are  to  be  feen  on  the  point  and  edge  of  the 
tongue,  and  confifi:  of  a pretty  large  vafcular  foft  point 
which  projects  from  an  opaque  and  white  {heath.  If 
we  take  a pencil  and  a little  vinegar,  and  touch  or 
even  rub  it  flrongly  on  the  furface  of  the  tongue, 
where  thofe  papillae  are  not,  the  fenfation  only  of  a 
cold  liquid  is  felt ; but  when  you  touch  one  of  thefe 
papillae  with  the  point  of  the  brufh,  and  at  the  fame 
time  apply  a magnifying  glafs,  it  is  feen  to  (land  eredl 
and  rife  confpicuoufiy  from  its  fheath,  and  the  acid 
tafte  is  felt  to  pafs  as  it  were  backward  to  the  root  of 
the  tongue.  The  exquifitely  fenfible  papillae  are 
placed  only  on  the  point  and  edge  of  the  tongue ; for 
the  middle  of  the  tongue  is  rough,  and  fcabrous,  not 
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to  give  the  fenfation  of  tafle,  but  to  force  the  fapid 
juices  from  the  morfel,  or  break  down  the  folids 
againft  the  roof  of  the  mouth,  and  aflift  in  their 
folution.  The  more  delicate  and  vafcular  papilla: 
would  be  expofed  to  injury  if  fituated  on  the  middle 
of  the  tongue.  Before  we  tafle,  the  fubftance  diffolved 
in  the  faliva  flows  over  the  edges  and  point  of  the 
tongue,  and  then  only  comes  in  contact  with  the  organ 
of  tafle. 

It  would  appear,  that  every  thing  which  affects  the 
tafle  mull  be  foluble  in  the  faliva  ; lor  without  being 
diffolved  in  this  fluid,  it  cannot  enter  readily  into  the 
pores  and  inequalities  of  the  tongue’s  furface. 

A curious  circumflance,  in  the  fenfe  of  tafle,  is  its 
fubferviency  to  the  act  of  fwallowing.  When  a morfel 
is  in  the  mouth  and  the  tafle  is  perfect,  our  enjoy- 
ment is  not  full : there  follows  fuch  a Hate  of  excite- 
ment in  the  uvula  and  fauces,  that  we  are  irrefiflibly 
led  to  allow  the  morfel  to  fall  backward,  when  the 
tongue  and  mufcles  of  the  fauces  feize  upon  it  with  a 
voracious  and  convulfive  grafp  and  convey  it  into  the 
flomach. — The  nreafure  of  enjoyment  is  then  full. 
This  lafl  fhort-lived  gout  is  the  acme.  Were  not  this 
appetite  of  the  throat  and  uvula  connected  with  the 
action  which  impells  the  food  into  the  flamach,  the 
complete  enjoyment  of  the  fenfe  of  tafle  alone  would 
preclude  the  brutal  refource  of  the  Roman  feafts  a but 
as  it  is,  the  connection  of  the  flomach  and  tongue  is 
fuch,  that  the  fullnefs  cf  the  flomach  precludes  the 
further  enjoyment  of  the  fenfe  of  tafle.  The  fenfes 
of  fmelling  and  tafle  have  their  natural  appetites  or 
relifh ; but  they  have  alfo  their  acquired  appetites,  or 
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delight  in  things  which  to  unfophifticated  nature  are 
difagreeable : fo  that  we  acquire  a liking  to  fnuff,  to- 
bacco, fpirits,  and  opium.  “ Nature,  indeed,  feems 
ftudioufly  to  have  fet  bounds  to  the  pleafures  and  pains 
We  have  by  thefe  two  fenfes,  and  to  have  confined 
them  within  very  narrow  limits,  that  we  might  not 
place  any  part  of  our  happinefs  in  them  ; there  being 
hardly  any  fmell  or  tafte  fo  difagreeable  that  ufe  will 
not  make  it  tolerable,  and  at  laid,  perhaps,  agreeable  ; 
nor  any  fo  agreeable  as  not  to  lofe  its  relifh  by  conflant 
ufe.  Neither  is  there  any  pleafure  or  pain  of  thefe 
fenfes  which  is  not  introduced  or  followed  by  fome 
degree  of  its  contrary  which  nearly  balances  it.  So 
that  we  may  here  apply  the  beautiful  allegory  of  the 
divine  Socrates : That  although  pleafure  and  pain  are 
contrary  in  their  nature,  and  their  faces  look  different 
ways,  yet  Jupiter  hath  tied  them  fo  together,  that  he 
who  lays  hold  of  the  one  draws  the  other  along 
with  it.” 
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OF  TOUCH  AND  OF  THE  SKIN. 

By  the  fenfe  of  touch  we  perceive  feveral  qualities, 
and  of  very  different  kinds : hardnefs,  foftnefs,  figure, 
folidity,  motion,  extenfion,  and  heat  and  cold.  Now, 
although  heat  be  a quality,  and  cold  the  privation  or 
that  quality,  yet  in  relation  to  the  body,  heat  and  cold 
are  diftindt  fenfations.  But  in  a more  precife  accepta- 
tion of  the  term,  the  fenfe  of  touch  is  faid  to  be  the 
change  arifmg  in  the  mind  from  external  bodies  ap- 
plied to  the  {kin,  and  more  efpecially  to  the  ends  of 
the  fingers. 

To  underfland  the  organization  adapted  to  this  fenfe, 
we  muff  premife,  in  a fhort  view,  the  flrudture  of 
the  fkin. 

OF  THE  SKIN. 

The  fkin  is  divifible,  by  the  art  of  the  anatomifl, 
into  four  laminae  or  membranes,  diflindt  in  texture  and 
appearance  as  in  their  function  or  ufe,  viz.  the  cuticle, 
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or  epidermis ; the  corpus  mucofum,  or  reticular  tiftfue ; 
the  cutis  vera  dermis,  or  true  (kin  : but  from  this  laft: 
there  is  feparated  a vafcular  membrane,  below  which 
is  the  organized  furface  of  the  true  {kin. 

The  cuticle  or  epidermis,  or  scarf  skin,  is 
the  moft:  fuperficial  lamina  of  the  (kin : it  is  a tranf- 
parent  and  infenfible  pelicle  which  ferves,  in  fome 
degree,  to  refill  the  impreflion  of  external  bodies 
on  the  furface  of  the  body,  and  to  blunt  the  other- 
ways  too  acute  fenfation  of  the  cutis  vera.  In 
man  it  is  very  thin,  unlefs  in  thofe  parts  which  are 
expofed  to  the  contact  of  hard  bodies,  as  the  palms  of 
the  hands  and  foies  of  the  feet.  The  thicknefs  of  the 
cutticle  there,  however,  is  not  altogether  the  effed  of 
labour  and  walking,  but  there  is  even  in  the  fcetus  a 
provifion  for  the  defence  of  the  fkin  in  thefe  places. 
This  is  particular,  that  by  labour  or  continued  preffure 
on  the  cutticle  it  does  not  abrade  and  become  thin 
and  tender,  but  thicker,  harder,  and  the  part  more  in- 
fenfible, fo  as  even  to  acquire  a horny  hardnefs  and  tranf- 
parency.  Of  this  we  have  an  example  in  the  hands  of 
fmiths,  and  in  a remarkable  manner  in  the  feet  of  thofe 
who  have  been  accuftomtd  to  walk  bare-foot  on  the 
burning  fands.  It  is  thus  a protection  in  a Hate  of 
nature ; but  when  the  foot  comes  to  be  unnaturally 
pinched  in  {hoes,  the  hard  leather  works  perpetually 
on  a point  of  the  toes,  excites  the  formation  of  cutticle 
in  the  lkin  below,  which  thrown  outward  by  fucceed- 
ing  layers  of  cutticle,  at  laft;  forms  a com  or  clavusj 
and  which,  like  a fmall  nail,  has  a broad  head  with  a 
conical  point  {hooting  into  the  tender  {kin. 

The  cutticle  is  perforated  by  the  extremities  of  the 
perfpiring  and  abforbing  veflels,  and  by  the  duds  of 
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the  glands  of  the  {kin.  Indeed,  when  the  finall  pores 
of  the  (kin  or  foramina  are  examined  narrowly,  the 
cutticle  is  feen  to  form  (heaths  which  enter  into  them, 
and  which,  when  torn  out,  are  like  little  tubes  having 
a perforated  point. 

When,  by  maceration,  the  cutticle  is  feparated  from 
the  (lcin,  as  we  draw  it  off  we  fee  little  proceffes  of 
the  cutticle,  which  enter  into  the  pores  of  the  (kin. 

Mr.  Cruickfhanks  enumerates  three  claffes  of  pro- 
celfes  : there  appear  evidently  two.  The  fil'd  lines 
the  pores  through  which  the  hairs  pafs : thefe  are  the 
longed,  and  generally  have  the  longed  diameter. 
The  fecond  clafs  is  eafily  didinguiflied  on  the  infide  of 
the  cutticle,  which  covers  the  palms  of  the  hands  or 
foies  of  the  feet,  or  indeed  on  any  part  of  the  cutticle ; 
and  they  appear  in  regular  order  on  thofe  parts  of  the 
cutticle  which  correfpond  with  the  parallel  or  fpiral 
ridges  of  the  cutis.  The  furface  of  the  cutticle  is  uniform 
next  the  (kin ; but,  on  the  outer  furface,  it  is  rough 
and  fquamous.  Thefe  fquamae  are  the  portions  of  the 
cutticle,  which,  breaking  up,  are  rubbed  off ; and  thus 
there  is  a perpetual  change,  by  the  formation  of  new 
cutticle  under  the  old,  and  the  abrafion  or  difqu amadou, 
of  the  old  furface. 

In  youth,  the  cutticle  is  thin  and  tranfparent ; in  old 
age,  it  becomes  thick,  rough,  and  furrowed  : 

deformem  pro  cute  pellem 

Pendtritcifque  genas  et  taleis  adfpiee  rugas 
Qua!.  cis  umbriferos  ubi  pandit  tabtaca  faltug 
In  vctula  fcalpit  jam  matey  firr.ia  bucca. 
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The  naids  are  naturally  connected  with  the  cutticle, 
for  they  remain  attached  to  it,  and  feparate  from  the 
true  fkin  by  maceration  and  beginning  putrefaction. 
The  nails  are  to  give  firmnefs  and  refiftance  to 
the  points  of  the  fingers.  Although  they  take  a 
very  univerfal  adhefion,  it  is  chiefly  from  the  root  that 
they  grow  and  fhoot  out  to  the  point  of  the  fingers,  to 
which  they  adhere  firmly.  Over  the  root  of  the  nail 
the  cutticje  projects,  and  under  it  the  rete  mucofum  is 
extended  ; and  under  this,  and  defended  by  it,  are 
the  papill.se  of  the  fkin  alfo. 

Like  the  cutticle,  the  nails  are  without  veflels  or 
fenfation  : they  are  undergoing  a perpetual  growth,  and 
are  worn  down  by  labour.  When  cherifhed,  they  grow 
to  an  amazing  length,  and  curve  a little  over  the  points 
of  the  fingers ; and  ferve,  in  fome  nations,  as  a molt 
unequivocal  fign  of  perfect  idlenefs  and  confequent 
gentility,  fince  the  fingers  become  abfolutely  ufelefs. 
By  difeafe,  I have  feen  very  large  crooked  horns  pro- 
jecting from  the  flool  of  the  nail  of  the  toes.  They  were 
thus  monflroufly  encreafed  by  fuperimpofed  laminae 
ihoved  off  by  the  more  recent  ones. 

OF  THE  HAIRS, 

The  hairs  grow  from  a bulbous  root,  feated  in  the 
cellular  membrane.  This  bulb  is  vafcular,  and  has 
connection,  by  veflels,  with  the  cellular  texture.  It 
confifts  of  a double  membrane  ; the  outer  is  a kind  of 
capfule  which  furrounds  the  other,  and  flops  at  the 
pore  in  the  fkin,  and  does  not  form  part  of  the  hair. 

I i 4 Betwixt 
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Betwixt  thefe  capfules,  there  is  a cellular  tiffue,  and 
the  fpace  is  commonly  found  filled  with  a bloody  fluid. 
In  the  bottom  of  the  inner  fac,  there  is  a fmall  body, 
called  monticule  by  Duverney,  from  which  the  hair  is 
feen  to  arife  ; and  if  this  is  left  when  the  bulb  of  the 
hair  is  pulled  out,  the  hair  will  be  regenerated. 

The  root  of  the  hairs,  fays  Mr.  Window,  is  covered 
by  a ftrong  white  membrane,  which  is  connected  with 
the  Ikin  and  cellular  membrane.  Within  the  root, 
there  is  a kind  of  glue,  fome  fine  filaments  of  which 
advance  to  form  the  (tern  which  partes  through  the 
fmall  extremity  of  the  bulb  to  the  {kin.  As  the 
{fern  paffes  through  the  root,  the  outer  membrane  is 
elongated  in  form  of  a tube,  which  clofely  inverts  the 
item  and  is  entirely  united  with  it.  And  many  authors 
agree,  that  the  hair  does  not  perforate  the  cutticle,  but 
takes  from  it  merely  a vagina  which  accompanies  it. 

p.ETE  MUCOSUM. 

The  rete  or  corpus  mucofum,  lies  betwixt  the  cutticle 
and  the  furface  of  the  true  {kin.  It  is  a mucous  layer, 
pervaded  by  the  little  fibrillte  parting  betwixt  the  {kin 
and  cutticle.  I confider  it  as  a foft  bed  to  envelope  and 
preferve  the  papillae  of  the  {kin,  and  as  intended  to 
become  cutticle  in  due  fucceflion.  It  was  confidered, 
by  Albums,  as  of  a nature  adapted  to  imbibe  the  fluids 
through  the  cutticle,  and  as  a production  of  the  epi- 
dermis. M.  Meckel  believed  it  to  be  only  a mucous 
fluid,  infpiffated  into  the  form  of  a membrane  ; and 
that  it  was  diffolved  by  putrefaction,  while  the  Ikin  and 
cutticle  remained  firm.  It  is  the  feat  of  colour  in  the 

fkipj 


OF  TOUCH  AND  OF  THE  SKIN.  477 

fkin,  and  is  of  a white  tranfparency  in  the  albino,  and 
in  the  inhabitants  of  temperate  climates.  It  is  black 
in  the  negro  ; copper  coloured  in  the  mulatto  ; yellow 
in  the  Egyptian.  It  is  fuppofed  to  preferve  the  negro 
from  the  heat  of  the  climate ; but  I conceive  that  the 
power  of  refilling  the  baneful  effects  of  warm  climates, 
mull  be  looked  for  in  other  conllitutional  peculiarities  : 
for  certainly  a furface  which  abforbs  the  light  mull  pro- 
duce heat  more  rapidly  than  a white  one,  which  repels  it. 
The  ladies  know  that  the  effeft  of  a black  veil,  in  in- 
tenfe  fun-fhine,  is  to  fcorch  the  cheeks.  The  rete 
mucofum  changes  its  lhades  of  colour  in  Europeans, 
from  the  effedt  of  light,  and  sometimes  makes  changes 
in  the  conllitution,  as  in  the  colour  of  the  areolae 
which  furround  the  nipple. 

While  the  rete  mucofum  has  its  peculiar  ufe  of  de- 
fending the  delicate  furface  of  the  papillae  of  the  Ikin, 
I conceive  it  to  be  undergoing  a perpetual  change ; to 
be  thrown  off  in  fucceffion  from  the  vafcular  furface  of 
the  lldn,  and  in  its  turn  to  form  the  cutticle  by  its  outer 
layers.  The  inner  furface  of  the  rete  mucofum  is 
fofter  and  more  pulpy,  the  outward  furface  more  allied 
to  the  cutticle,  which  gives  occafion  to  Mr.  Cruicklhanks 
to  fay  it  is  double. 

Under  the  rete  mucofum  and  on  the  furface  of  the 
Ikin,  there  is  a foft  vafcular  membrane,  which  is  Hill 
above  the  porous  and  glandular  true  fkin.  It  was  firlt 
demonllrated  by  injections  in  fubjefts  who  had  died  of 
fmali-pox,  and  is  alfo  fo  much  llrengthened  by  other  in- 
flammatory actions  of  the  veffels  of  the  fkin,  as  to  be  ca- 
pable of  demonftration.  It  was  at  firfl  fuppofed  that  this 

vafcular 
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vafcular  membrane  was  the  rete  mucofum  fuceefsfully 
injected  ; but  afterwards  it  was  found,  that  this  vafcular 
membrane  exifted  independently  of  the  rete  mu- 
cofum *.  Mr.  Cruickfhanks  conceives  that  it  is  cutticle 
in  its  Hate  of  formation,  and  that  the  rete  mucofum  is 
in  fact  a cutticle  advancing  to  the  Hate  of  perfect  ma- 
turation. But  I fhoukl  rather  believe  that  this  is  a 
vafcular  furface,  not  changeable,  nor  lofmg  its  vafcu- 
larity  to  be  thrown  oft'  in  form  of  rete  mucofum ; but, 
in  itfelf,  the  organized  furface,  which  is  to  form  the 
rete  mucofum,  and  which  excretion  does  in  fucceflion 
become  cuticle.  This  vafcular  furface  of  the  fkin,  for 
fuch  I muft  fuppofe  it,  although  it  be  capable  of  being 
feparated  by  long  maceration  and  putrefa&ion,  into 
fomething  like  a diftinft  membrane,  is  the  feat  of  the 
fmall-pox  puftule,  and  probably  of  many  other  cuta- 
neous difeafes. 

There  are  three  laminae  above  the  true  fkin,  dif- 
tinguifhed  by  their  character  ; the  cutticle,  the  rete  mu- 
cofum,  and  the  vafcular  membrane  : but  as  foifte  have 
divided  the  rete  mucofum  into  the  lamina,  Mr.  Cruick- 
fhanks has  feparated  two  vafcular  layers  from  the  fur- 
face of  the  fkin.  They,  who  are  fond  of  fuch  minute 
fubdivifions,  may  thus  enumerate  five  lamina;  or  mem- 
branes, before  coming  to  the  porous  furface  of  the 
true  fkin. 

* Mr.  Baynham,  who  difeovered  this  vafcular  fuiface,  conceived 
♦hathe4iad  inpifted  the  rete  mucofum.  We  are  to  find  the  further 
elucidation  of  this  piece  of  anatomy  from  Mr.  Cmicldhanks. 
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OF  THE  TRUE  SKIN. 

The  true  (kin  is  the  denfe,  eladic,  and  vafcular  mem- 
brane which  is  under  thefe  outer  lamina,  already 
treated  of.  While  it  has  firmnefs,  ftrength,  and  elaf- 
ticity  to  defend  the  body  ; it  is  alfo  an  organized  fur- 
face,  as  important  in  its  function  and  the  healthy  action 
of  the  fydem  depending  upon  it  nearly  as  clofely  as  on 
the  adtion  of  the  lungs  and  furface  of  the  intedines. 

The  (kin  is  denfe  on  the  outer  furface,  while  the  in- 
ternal layers  are  loofe,  and  gradually  degenerate  into 
the  cellular  fubftance.  On  the  lips,  eye- lids,  &c.  the 
{kin  becomes  thin  and  tranfparent. 

We  have  to  attend  to  the  pores  and  vili  of  the  {kin  \ 
on  narrowly  obferving  the  furface  of  the  {kin,  we  find 
it  irregularly  porous.  Thefe  are  the  ducts  of  febaceous 
glands,  which  are  lodged  in  the  {kin.  They  tranfmit 
the  hairs  alfo,  and  are  the  perfpiring  and,  probably,  the 
abforbing  pores ; or,  at  lead,  within  thefe  larger  pores 
it  is  probable  the  abforbing  and  tranfpiring  veffels  ter- 
minate. Thefe  pores  are  mod  remarkable  about  the 
nofe,  mouth,  palms  of  the  hands,  and  foies  of  the  feet. 
Into  thefe  pores  of  the  true  {kin,  as  we  have  mentioned, 
little  (heaths  of  the  cutticle  enter,  and  through  thefe 
{heaths  the  perfpiring  matter  mud  conlequently  efcape. 
But,  in  death,  the  action  of  the  perfpiring  veffels  coal- 
ing, the  pores  of  the  cutticle  are  no  longer  pervious  to 
the  fluids,  and  there  is  no  perfpiration  or  exudation 
through  them. 

The  vili  of  the  (kin  project  above  its  furface,  like  the 
pile  of  velvet.  They  vary  much  in  fize,  and  are,  in 

feme 
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fome  places,  very  much  prolonged.  They  conduct  the 
fenfible  extremities  of  the  cutaneous  nerves  to  form  the 
organ  of  the  fenfe  of  touching  ; and,  like  the  papillae 
of  the  tongue,  they  fuffer  an  erection  and  excitement 
preparatory  to  the  reception  of  the  impreflion. 


J'ublitlud  .far  Longman  fc.Jtr.tt  4 .i&o3  . 
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PLATE  V. 


Fig.  i. 

The  eye  with  the  cornea  cut  away,  and  the  fclerotic 
coat  differed  back 

a.  The  optic  nerve. 

b.  The  sclerotic  coat  differed  back,  fo  as  to 

{how  the  Veflels  and  nerves  of  the  choroid  coat. 

c c.  The  ciliary  nerves  feen  piercing  the  fclerotic 
coat,  and  palling  forward  to  be  diftributed  to 
the  iris. 

d.  A fmall  nerve  palling  from  the  fame  fource  to  the 
fame  dellination,  but  appearing  to  give  off  no 
. branches. 


* See  Zinn,  Tab.  iv„ 


ee.  Two 
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ce.  Two  of  the  ven^e  vorticose. 
fi,  A point  of  the  fclerotic  coat  through  which  the 
trunk  of  one  of  the  veins  had  palfed. 

g.  A lelfer  venous  trunk. 

h.  The  orbiculus  ciliaris  of  Zinn ; the  ciliary  liga- 

ments of  others. 

i.  The  iris. 

k.  The  {freight  fibres  of  the  iris. 

l.  A circle  of  fibres  or  velfels  which  divide  the  iris 

into  the  larger  circle  k,  and  the  lelfer  circle  m. 

m.  This  points  to  the  lelfer  circle  of  the  iris. 

n.  The  fibres  of  the  lelfer  circle. 

o.  The  pupil. 

Fig.  2. 

A dilfedfion  of  the  coats  of  the  eye,  as  they  ap- 
peared when  hung  in  fpirits. 

a.  The  OPTIC  NERVE. 

b.  The  sclerotic  coat  folded  back. 

C.  The  choroid  coat  hanging  by  its  attachment  to 

the  fclerotic  coat. 

D.  The  velfels  of  the  retina  feen  as  they  appeared 

fufpended  in  the  fluid ; the  medullary  part  of 
this  coat  being  walhed  away. 


Explanation 
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Explantion  of  Plate  VI. 

Fig.  1". 

The  lens  covered  with  its  capfule,  and  minutely, 
injedted  in  the  foetus  calf. 
a.  The  arteria  centralis  retinas. 
s.  The  fringe  remaining  with  the  margin  of  the  lens 
from  the  attachment  of  the  veffels  of  the  ciliary 
body. 

Fig.  2. 

This  figure  fhews  the  attachment  of  the  capfule  of 
the  lens  to  the  membrana  pupillaris,  in  the  foetus 

calf. 

, ' * m t '*  , ’ * ^ f 

a.  The  capfule  of  the  lens  very  minutely  injedted ; 
the  lens  has  been  allowed  to  efcape,  and  the 
membrane  hangs  by  its  attachment  to  the  meni- 
brana  pupillaris. 

B.  That  part  of  the  capfule  which  covers  the  fore 
part  of  the  lens ; in  which,  not  a ve'ffel  is  to  be 
feen. 

c.  The  membrana.  pupillaris,  very  minutely  in- 

jedted. 

d.  The  iris,  to  the  circle  of  which,  the  membrana 

pupillaris  is  feen  to  be  attached,  and,  confe- 
quently,  to  clofe  the  pupil. 

£•  The  CILIARY  processes. 

Fig.  3 
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Fig.  3. 

The  ciliary  processes,  the  iris,  and  membrana 
pupill aris,  as  they  appear  in  the  human  foetus  of 
the  feventh  month. 

Fig.  4. 

The  appearance  of  a veffel  which  took  its  courfe 
acrofs  the  pupil  in  the  full  grown  foetus,  indicating, 
that  the  membrana  pupillaris  was  dill  prefent,  although 
it  had  become  pellucid. 

Fig.  5. 

A fedion  of  the  optic  nerve,  to  fhow  its  great  de- 
gree of  vafcularity. 

a.  The  body  of  the  nerve  quite  red  with  injedion. 

B.  The  coat  of  the  nerve. 


Explanation  of  Plate  VIL 

Fig.  1. 

The  reprefentation  of  an  eye  with  a catarad,  dif- 
feded. 

a.  The  cornea  cut  from  the  fclerotic  coat,  and 
hanging  by  a ihred. 


B.  The 
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B.  The  SCLEROTIC  COAT. 

c.  The  iris. 

d.  The  opaque  lens  or  cataract,  it  is  feen  to 

have  formed  an  adhefion  with  the  iris. 


Fig.  1. 

This  figure  reprefents  the  effeft  of  couching  a foft 
cataraCL  The  needle,  inflead  of  deprefling  the  ca- 
taract, cut  it  into  three  pieces. 
a a.  The  cut  edge  of  the  sclerotic  coat, 
r.  The  choroid  coat,  and  ciliary  processes. 
c.  The  cataraft  adhering  to  the  ciliary  procelfes  in 
three  diftinCt  pieces. 

Fig.  3. 

This  figure  reprefents  the  place  into  which  the 
couching  needle  mull  be  introduced. 

a.  The  pupil  feen  through  the  tranfparent  cornea. 

b.  The  iris. 

c.  The  needle,  with  the  handle  elevated,  fo  as  to 

deprefs  the  point.  . 

d.  The  lens  and  point  of  the  needle  in  outline  ; this 

reprefents  the  pofition  of  the  lens  when  depref- 
fed  : to  complete  the  operation,  it  mull  be  car- 
ried a little  back  before  withdrawing  the  needle. 


Vol.  m. 
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Fig.  4; 

A fcheme,  fhewing  the  bad  effect  of  introducing 
the  needle  near  the  margin  of  the  cornea. 

A.  The  VITRIOUS  HUMOR. 

B.  The  LENS. 

c c.  The  ciliary  body  ; on  the  lower  part,  torn  by 
the  needle. 

. d d.  The  iris. 

e.  The  anterior  chamber  of  the  aqueous  humor. 

Fig.  5. 

Shows  the  fituation  of  the  cataraft  when  depreffed. 

a.  The  anterior  chamber  of  the  aqueous  humor. 

b.  The  posterior  chamber  of  the  aqueous  humor. 

c.  The  iris. 

d.  The  vitrious  humor  occupying  the  feat  of  the 

lens. 

2.  The  depreffed  lens  or  catarafl. 


Explanation  of  Plate  VIlL 

Showing  fome  varieties  in  the  ftructure  of  the  ear  11$ 
the  lower  animals. 


Fig.  1. 
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Fig.  1. 

The  ear  of  the  lobfter. 

a.  The  membrane  which  covers  the  projedting  mouth 

of  the  Ihell  containing  the  organ  of  hearing. 

b.  A tranfparent  pulp  or  veficle,  upon  the  bottom  of 

which,  the  web  of  the  nerve  is  expanded. 

c.  The  infide  of  the  Ihell  containing  the  organ, 

which  is,  of  courfe,  reprefented  broken  open. 

Fig.  2. 

This  reprefents  a little  bone  which  is  fufpended  in 
contadt  with  the  pulp  of  the  nerve,  and  which  is  feen 
but  imperfectly  in  the  tirfi  figure. 

a.  The  bone. 

b.  An  elaftic  membranous,  or  rather,  cartilaginous 

fubftance,  by  which  the  bone  is  fufpended. 

Fig.  3. 

The  head  of  a haddock  with  the  bones  broken  up, 
to  fhew  the  brain  and  femicircular  canals. 
a.  The  BRAIN. 

E.  The  SEMICIRCULAR  CANALS. 


Fig.  4. 

The  organ  of  hearing  taken  out  and  difplayed. 
A.  The  SACCULUS  vestibuli.  • 


K k 2 


b.  The 
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S.  The  boney  concretion  which  lies  within,  and 
which,  by  its  vibration,  encreafes  the  impulfe. 

e.  The  auditory  nerve  palling  to  be  diftributed 
on  the  facculus  vellibuli,  and  the  extremities  of 
the  femicircular  canals. 

d d d.  The  three  semicircular  canals. 

) . . 

e.  One  of  the  extremities  of  the  femicircular  canals 

in  which  the  branch  of  the  nerve  is  feen  to  be 
expanded. 

f.  A leffer  divifion  of  the  auditory  nerve. 

Fig.  5. 

The  head  of  a frog  with  the  fkin  taken  off ; and  we 
now  fee  the  cavity  of  the  tympanum  in  this  animal, 
over  which  the  common  integuments  of  the  head  fpread 
tenfe,  fo  as  to  anfwer  the  purpofe  of  the  membrana 
tympana 

a.  The  point  of  a little  elaftic  bone  which  is  attached 
behind  the  tenfe  integuments,  and  receives  their 
vibration.  Its  further  conne&ions  are  feen  in 
the  next  figure. 


Fig.  6. 

A magnified  view  of  the  internal  ftru&ure  of  the 
frog’s  ear. 

a.  The  firft  bone,  which  is  attached  to  the  fkin. 

b.  The  fecond  bone,  which  has  its  inner  extremity 

enlarged  fo  as  to  fill  up  the  foramen  ovale,  which 
leads  into  the  inner  cavity  of  the  ear. 


c.  The 
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c.  The  great  inner  cavity  of  the  ear  of  this  animal, 

anfwering  to  the  veftibule  of  the  more  perfect 
(fracture. 

d.  A chalky  concretion  which  lies  within  this  cavity. 

Fig.  7. 

The  head  of  a ferpent. 

A,  A bone  connected  with  the  lower  jaw7. 

B.  A bone  which  "paffes  from  the  integuments  (be- 

hind the  large  bone  a)  to  the  opening  into  the 
cavity  of  the  ear,  and  which,  of  courfe,  receives 
and  conveys  the  vibration  of  found  into  the 
cavity  which  contains  the  expanded  nerve. 

* Fig,  8. 

The  head  of  the  land  tortoise. 

a.  A large  fcale  which  ferves  the  ufe  of  the  mem- 
brana  tympani. 

B.  A fmgle  bone  which  is  feen  to  pafs  through  the 
cavity  of  the  tympanum ; it  is  attached  by  an 
' elaftic  brufh  of  fibres  to  the  fcale  a,  and  is  en- 
larged to  a head  upon  its  inner  extremity.  This, 
filling  up  the  foramen  of  the  inner  cavity,  com 
veys  the  vibration. 
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Explanation  of  Plate  IX. 

In  this  plate,  the  anatomy  of  the  bones  of  the  hu- 
man ear  is  explained. 

* 

Fig.  i. 

We  have  here  the  bones  which  form  the  chain  be- 
twixt the  membrane  of  the  tympanum  and  the  mem- 
brane of  the  foramen  ovale. 
a.  The  malleus. 

B.  The  incus. 

C-  The  stapes,  . 

d.  The  os  orbiculare  which  forms  the  articulation 

betwixt  the  incus  and  (tapes. 

\ ' 

Fig.  2. 

In  this  figure,  we  have  a view  of  the  infide  of  the 
temporal  bone,  the  petrous  portion  being  broken 
away  : we  fee  the  cavity  of  the  tympanum,  the  mem, 
brane  of  the  tympanum,  and  the  chain  of  bones. 

a.  The  groove  for  the  lodgement  of  the  lateral  finus. 

b.  The  hole  in  the  fphenoid  bone  for  the  paffage  of 

the  artery  of  the  dura  mater. 

c.  The  petrous  portion  of  the  temporal  bone. 

d.  The  irregular  ca.vity  of  the  tympanum  laid 

open  by  the  breaking  oUT  of  the  petrous  part  of 
the  temporal  bone, 

^ The 
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z.  The  mbmbrane  of  the  tympanum  doling  the 
bottom  of  the  meatus  auditorius  externus. 

f.  The  malleus,  the  long  handle  of  which  is  feen  to 

be  attached  to  the  membrane  of  the  tympa- 
num E. 

g.  The  incus,  united  to  the  great  head  of  the 

malleus  f. 

h.  The  stapes,  which  is  feen  to  be  articulated  with 

the  long  extremity  of  the  incus  through  the  in- 
tervention of  the  os  orbiculare. 


Fig.  3. 

Shows  the  divifion  of  the  temporal  bone  into  the 
fquamous  and  petrous  portions. 

Fig.  4. 

A.  The  squamous  part  of  the  temporal  bone. 

b.  The  circular  ring,  which  forms  the  meatus 

auditorius  externus  in  the  child. 

c.  The  zigomatic  PROCESS. 

p,  Cells,  Avhich  afterwards  enlarge  into  thofe  of  the 
mafoid  procefs. 

Fig.  5. 

The  petrous  portion  of  the  bone,  with  a view  of 
£he  tympanum. 

At  The  cavity  of  the  tympanum. 


b.  Mastoib 
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b.  Mastoid  cells, 

d.  The  foramen  ovale,  into  which  the  llapes  (fee 
fig.  1.  c.  and  fig.  2.  h.)  is  lodged. 

£.  The  more  irregular  opening  of  the  foramen 
rotundum. 


Fig.  6 . 

Reprefents  the  labyrinth  of  the  human  ear,  with  tfi£ 
folid  bone  which  furrounds  it  cut  away. 

A.  The  FORAMEN  OVALE. 

b.  The  three  semicircular  canals. 

d.  The  COCHLEA. 

e.  The  tube,  which  conduces  the  portio  dura  of  the 

feventh  pair  through  the  temporal  bone. 

Fig.  7. 

Explains  the  manner  in  which  the  lamina  fpiralis 
divides  the  cochlea  into  two  Icalse,  and  the  opening 
of  the  one  fcala  into  the  common  cavity  of  the  vefti- 
bule,  and  the  termination  of  the  other  in  the  foramen 
rotundum. 

a.  The  bone  broken,  fo  as  to  Ihow  the  cavity  of  the 
tympanum. 

B.  The  FORAMEN  OVALE. 

c.  Cellular  ftrufhire  of  the  bone. 

IL  The  FORAMEN  ROTUNDUM. 

5.  One  of  the  scales  of  the  cochlea,  which  is  feen 
to  terminate  in  the  foramen  rotundum. 


f.  The 
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f.  The  other  fcala,  which  is  feen  to  communicate 
with  the  veftibule. 


Explanation  of  Plate  X. 

Ihefe  two  figures  are  taken  from  the  beautiful 
plates  of  Profeffor  Scarpa,  and  illuftrate  the  foft  parts 
contained  within  the  oifeous  labyrinth,  and  the  diflri- 
bution  of  the  nerves. 


Fig.  j. 

There  is  feen  the  membranous  femicircular  canals, 
their  common  belly,  and  the  diftribution  of  the  acauftic 
or  auditory  nerve. 

a.  The  ampulla  of  the  fuperior  membranous  femi- 

circular canal. 

b.  The  superior  membranous  semicircular 

CANAL. 

c.  The  ampulla  of  the  external  membranous 

canal. 

d.  The  other  extremity  of  the  external  canal. 

e.  The  ampulla  of  the  poflerior  membranous  femi- 

circular canal. 

f.  The  posterior  semicircular  canal. 

g.  The  common  canal  of  the  fuperior  and  poflerior 

canal. 

h h.  The  fac  common  to  the  membranous  femicircu- 
lar canals,  viz.  the  alveus  communis. 


i.  The 


494 


EXPLANATION  OF  THE  PLATES. 


i.  The  body  or  trunk  of  the  acustic  nerve. 

k.  The  larger  branch  of  the  nerve. 

l.  A filament  of  the  nerve  to  the  facculus  veftibulL 

m.  The  leffer  branch  of  the  acuffic  nerve. 

n.  A filament  of  the  cochlea. 

© o.  Filaments  of  the  larger  branch  of  the  acuffic 
nerve  to  the  ampullae  of  the  fuperior  and  exterior 
femicircular  canals. 

p.  The  expanfion  of  the  nerve  on  the  common 
alveus. 

q q.  Nervus  communicans  faciei  or  portio 
Dura. 

r.  The  beginning  of  the  fpiral  lamina  of  the  cochlea. 

s.  The  offeous  canal  of  the  nerve,  which  forms  part 

of  the  foramen  auditorius  interims. 

t.  The  COCHLEA. 

Fig.  it 

The  diflribution  of  the  nerve  in  the  cochlea  feen  by 
a feflion  of  the  internal  auditory  canal  and  cochlea. 

a.  The  superior  osseous  semicircular  canal. 

b.  The  pofterior  offeouS  femicircular  canal, 
e.  The  external  offeous  femicircular  canal. 

d.  The  bottom  of  the  great  foramen  auditorius 

INTERN  US. 

e.  The  trunk  of  the  great  acuffic  nerve. 

f.  The  anterior  fasciculus  of  the  acuffic  nerve. 

g.  A plexiform  twilling  in  the  anterior  fafciculus  of 

the  nerve. 


h.  A 


EXPLANATION  OF  THE  PLATES. 


495 


h.  A gangliform  fwelling  of  the  nerve. 

i.  The  greater  branch  of  the  anterior  fafcicuius. 

k.  The  leffer  branch. 

l.  A filament  of  the  anterior  fafcicuius  to  the  hemi- 

fperical  veficle  of  the  veftibule. 

m.  A branch  to  the  beginning  of  the  lamina  fpiralis. 

n.  The  posterior  fasciculus  of  the  acuftic  nerve. 

o.  The  filaments  about  to  enter  the  traftus  fpiralis 

foraminulofus. 

p.  Thefe  nerves  feen  upon  the  modiolus. 

q q.  The  filaments  of  the  nerve  palling  forward  be- 
twixt the  two  planes  of  the  lamina  fpiralis. 
r r.  Their  termination  on  the  foft  part  of  the  lamina 
fpiralis. 

s,  The  nerves  expanded  on  the  fecond  gyrus  of  the 
modiolus. 

1 1 u u.  Their  further  diflribution  on  the  lamina 
fpiralis. 

W.  The  INFUNDIBULUM. 

x y.  The  laft  turn  and  termination  of  the  lamina  fpi- 
ralis in  the  infundibulum. 


FINIS. 
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